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INTRODUCTION 


| Magnesite 1s of importance primarily as a refractory material for lin- 
ing steel furnaces, although substantial amovnis are used in the production of 
flooring compositions and other building materials and for certain chemicals, 
notably epsom salts. Since consumption for all of these purposes is largely in 
the eastern United States and domestic deposits are situated in California and 
Washington, this country's magnesite mining industry, vnich was created largely 
by war-time conditions, has Se been sustained by tariff PEQuecucous 


1 The Bureau of Mines will welcome repristing of this article, provided the 
following footnote acknowledgment is used: "Reprinted from U. S. Bureau of 
Mines Information Circular 6437." | 

2 Chief Engineer, rare metals and nonmetals division, U: S. Bureau of Mines. 
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The cost of transport of the domestic product from coast to coast and the 
duties on imported magnesite have stimulated the search for substitutes, and 
as @ result the consumption in recent years has been somewhat less than it was 
in 1913, for example, when supplies from Austria-Hungary and Greece were freely 
available. Magnesite is still an essential material for the steel industry, 
but the quantity used per ton of steel made, never very great, has been much 
reduced due to a larger use of dolomite and chromite as refractory materials. 


Before the war between 6 and 14 pounds of magensite were consumed to 
make a ton of steel, but economics enforced by the abrupt stoppage of imports 
from Austria-Hungary in 1914 soon reduced the consumption by one-half. The 
tendency to restrict the use of magnesite is still apparent. In 1929, the 
domestic output of steel ingots and castings amounted to 56,433,473 (long) tons 
as compared with only 30,966,000 tons in 1913, but the indicated supply of 
magnesite, dead-burned for refractory purposes, was only 125,082 (short) tons 
as compared with approximately 164,000 tons available in 1913. Since it is 
reasonable to assume that the consumption of dead-burned magnesite in the pro- 
duction of‘nonferrous metals and for miscellaneous purposes has not declined, 
these figures alone tend to indicate the magnitude of the market that has been 
lost. by magnesite producers and importers. The steel industry, on the other 
hand, has made its position more secure. Formerly dependent solely upon Central 
Europe for this important material it now obtains about two-thirds of its 
magnesite from domestic mines and in addition uses other refractory materials 
both foreign and domestic, the supply of which can not be so quickly cut off 
by a or even international disturbances. 


DESCRIPTION AND USES 


Crude magnesite is the natural-carbonate-of magnesium. When pure it 
contains: 47.6 per cent MgO and 52.4 per cent CO,, but fréquently iron and 
manganese replace part of the magnesium. An iron-bearing variety (5 per cent 
or more FeQ) is known as "breunnerite."' Mesitite, 2 MgCO.,-FeCO_, and 
pistomesite, MgC0O.2.-FeCO_, are subspecies of minerals intermediate between 
ferruginous’ menos lbs (breunnerite) and iron carbonate (siderite). According 
to Dana the ordinary magnesite may be (a) crystallized (rare); (b) lamellar 
(cleavable); (c) compact (fine granular); (d) compact (like unglazed porcelain 
in fracture); or (e) earthy. The earthy. material may be mixed with hydrated 
silicate of magnesia or sepiolite (meerschaum). Baudisserite from Baudissero, 
near Turin, which has some resemblance to chalk and adheres to the tongue, is_ 
an earthy type of magnesite. Even the purer varieties of compact magnesite 
usually contain more or less of the silicate. Dolomite or magnesium limestone 
is frequently found in magnesite deposits and is a source of lime, an undesir- 
able impurity. Some lime, however, apparently is present in certain kinds of 
macenesite in molecular combination. 


The two principal forms of magnesite are amorphous and crystalline. 
Amorphous magnesite, the more common of the two, is a ‘fine-grained compact 


mineral, usually white or cream colored and having a more or less conchoidal 
or porcelain-like fracture. It usually occurs as veins or masses in serpentine. 
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Crystalline magnesite resenbles marble in appearance and it occurs as masses, 
usually veplacements, in metamorphosed limestone, dolomite, or as sociated sedi- 
ments. While resembling limestone or calcite in appearance magnesite is narder 
(H., 3.5 to 4.5) and much neavier (sp. gr. 3 to 3.12). It dissolves in acids 
somewhat less readily even than dolomite, and unlike calcite does not effervesce 
in cold cilute hydrochloric acid, a 


Dead-burnéd magnesite is obtained by calcining crude magnesite at a high 
temperature so as to drive off practically all the carbon dioxide. Ordinarily 
the grades of magnesite cnosen for this purpose contain a small percentage of 
iron which sinters with the magnesium oxide and forms lumps or so-called "grain" 
/ magnesite varying in size of particles from sand up to kernels about 1 inch in 
diameter. The presence of iron also tends to lower the temperature necessary fo: 
effective removal of the carbon dioxide and the iron oxide is said to act asa 
catalyzer, favoring the formation of an inert (beta) variety of magnesium oxide. 
Dead—burned magnesite is employed as refractory; about one-half of the domestic 
consumption is used in the form of brick and special shapes, and one-half is 
purchased in loose condition by the furnace companies. 


Caustic calcined magnesite is calcined at a considerably lower tempera- 
ture in order to retain about 3 per cent CO5 in the product. In this form the 
residual magnesia combines readily with water and carbon dioxide in the air 
(compare quicklime) and with various acids for the manufacture of sBlts. This 
form of magnesia which is relatively soluble or active has been called "alpha! 
magnesia. The principal use of caustic calcined magnesite is in magnesium 
oxychloride (Sorel) cement for floorings, stucco, and wall plaster. Other uses 
include employment in the manufacture of Epsom salts, as a chemical accelerator 
in rubber, as heat insulation, and as material for small moulded articles such 
as tobacco pipe bowls. I, the chemical industry magnesite may displace lime as 
a neutralizing agent and precipitant of stearin, glycerol, and soap.» In the 
explosives industry it is said to have been used instead of diatomite as a 
filler for dynamite. It has been employed as a filler in automobile tires, and 
certain varieties of vitreous porcelain are made from magnesite. Since Sorel 
cement adheres firmly to rood, its use hag been suggested for protecting rail- 
road ties. Magnesite "lumber" made from wood shavinzs (or excelsior) held to- 
gether by oxychloride cement is one of the newer outlets. Magnesite wall board 
has become a fairly important item, and lath, tacking strips, shingles, and base. 
boards are used to an increasing extent in modern fireproof buildings. Formerly 
calcined magnesite was used in making magnesium bistlphite for paper making. It 
has also been used in boiler compounds for neutralizing acid water. 


According to a study made by the United States Tariff Commission, the 
domestic consumption of ceustic magnesite during vas zieee nine months of 1923 © 
vas distributed as follows: 


Use | Percentage of total 


Stucco @eeeevesvsveeeveeeeee & 73-6 
PROOLIDE: ee etawecelecerexe le. 


2.8 

Rubber trade ....scecee | 1.2 
THSULECLON. sees esas Las 
CHEMLCAlLG oi séwa wwe. 6.9 
Not determined ..cece 4.0 
0.0 
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Later figures are not available but the prevailing impression is that 
the consumption in stucco after increasing for a year or two has subsequently 
fallen off greatly and that tne quantity used in flooring has increased, at 
least relative to the consumption in other products. The manufacture of 
magnesite lumber and fireproofing insulation (e.g. Thermax) is a new factor in 
demand and had not made an appearance in the United States in 1923. 


For many years crude magnesite was used for the manufacture of carbon 
dioxide gas, the residue being employed by the sulphite pulp mills in Californi: 
In recent years, however, most magnesite is calcined at the mines, the potentia 
value of the gas being more than offset by the saving in freight. In 1929 no 
crude magnesite was sold by domestic miners and only 300 tons of magnesite were 


imported without being calcined. 


Chemical manufacturers and others that form- 


erly bought crude magnesite find it cheaper to use the caustic calcined materia 


Crude magnesite, finely ground, has been used as a constituent of paints, but 
magnesium silicate or ‘talc is the magnesium material used most commonly as a 


pigment. 


Formerly great importance was attached to the physical nature of crude 
magnesite. Amorphous (or cryptocrystalline) material was considered suitable 
only for making caustic calcined magnesite, and crystalline magnesite was used 


exclusively for dead-burned magnesite. 


In later years, however, it has been 


found possible to employ crystalline magnesite, mined in Washington, for 
magnesite cements, and the California amorphous magnesite is now being. made 


successfully into high-grade refractories. 


Typical Analyses of Dead-Burned and Caustic M esite 


Origin 


American (Washington) grainl ae 
Do ® ece 
Austrian graint eres eee ee 


Do. ®@esetdQoenosvsvesnesa2e¢ee@ 


-Australian (B.H.P.) grain ...... 


Caustic, Commercial: 
AV OTESES oi i9 606 505-56 sates 
MA<UMOM? odes sekaedsdaesie 
Mininrmamd .......ccccecseess 


pr 


2 Includes 0.68 per cent Mn04. 


Gl 


Feod - 
Cad Alot 


U. S. Tariff Commission. Information Survey FL~24, 1922, ppe 44-45. 


Analyses of 40 samples, both-foreign.and domestic, made in laboratories of 


Dow Chemical Co. (Midland, Mich.) in 1925. 


4 Includes 2.7 per cent COn. 


8929 


Google 


SUBSTITUTES 


For many purposes dolomite, or hizh-magnesium limestone, is an active 
competitor of masnesite. In the manufacture of carbon dioxide and in the sul- 
phite process of paper manufacture, - the main outlets for domestic magnesite 
previous to 1914, - magnesite has been largely displaced by cheaper dolomite 
or limestone and in the East dolomite is used as raw material for the production 
of precipitated magnesium carbonate, used in pipe coverings. Other sources of 
magnesium are natural’ salts, the bitterns left after extracting common salt from 
sea water, and brine wells. In the refractory field, magnesite meets active 

competition not: only from dead-burned dolomite, ‘but’ also from other highly 
refractory products. Chrome refractories, in ‘particular, have found @ much 
wider use;.due in part to the higher prices for ‘magnesite in the United States 
Since it became dutiable under the: tariff act. of ee | 


Magnesite bricks are Gunted at $65. a gnore ton, which compares with $45 
a ton for chrome brick. | The standard size (2% by 4% by:9 inches) weighs 9.5 
pounds each in the case of magnesite brick and 10.5 in the case of chrome brick. 
Chrome brick, therefore, cost approximately’ $235 per 1,000, as compared with 
$310 per 1,000 for magnesite brick. In a 9-inch wall, this means a saving of 
almost $1 per square foot. To. help meet this competition, unburned magnesite 
brick (using a chemical. binder) has been placed on’ the market; they are quoted 
at $50 a ton, and being lighter they actually cost abovt the same as chrome 
brick. Such brick is used for the bottom layer and in the end walls of open- 
hearth furnaces. The use of chrome refractories has recently increased very 
largely. Five or six years ago the output. of chrome brick was scarcely 10 per 
cent of the output of the magnesite brick, but at..present it is estimated that 
tne number of chrome brick produced in the United States at least equals, and 
may considerably exceed, the output of magnesite brick. Despite these heavy 
inroads into their field of use, the demand for magnesite refractories has con- 
tinued to grow, due to the increased employment of high-duty refractories in 
place of ordinary fire brick. 


Dolomite is much cheaper and far more widely distributed than magnesite. 
Though not so refractory as magnesite it finds a considerable application about 
steel furnaces. The first successful bottoms used in basic open-hearth furnaces 


were made of burned dolomite, rammed in with tar. Later it was found that 
bottoms made from dead-burned magnesite gave better service, but by employing 


nigh-lime slags and making other slight modifications in furnace operation, good 
steel can be made economically without the use of magnesite. Raw dolomite is 
almost universally used, to the extent of 40 to 70 pourids per ton of steel, as 
patching material. Patented products consisting of dolomite treated with 
furnace dust or other binder and calcined - "endymag," "syndolag," "magnibrent ," 
etc. - have come Eve use a: steel plants as partial substitutes for magnesite. 
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Refractories of the mullite type have made an appearance but are still 
too expensive to compete with magnesite. Some of the highly aluminous re- 
fractories, however, may be considered as competitive with magnesite for 
certain uses. 


The market for caustic calcined mamesite is likewise competitive. | 
Magnesite flooring has certain well-recognized advantages — notably its ability 
to withstand vibration and bending stresses without cracking - but for outside 
stucco white Portland cement has taken the place of magnesite materials in a 
great many cases. The Portland cement is not cheaper and three coats are 
usually required instead of two, but it takes color better and is more nearly 
waterproof. In cold climates, however, magnesite cements have some advantages 
because they will not freeze and because they set quickly. Magnesite wall 
board and other forms of magnesite "lumber" must compete with a highly developed 
line of gypsim products. At present the mainstay of the caustic calcined 
magnesite business is the flooring trade. Magnesite flooring, however, is 
expensive, costing perhaps as much as 30 cents a square foot as laid dowr in 


place in a large New York office building. Other floorings, including rubber 
and aspnalt base patent floorings, cost 20 cents or less a square foot and 


under many circumstances are considered practically ag desirable. Since the 
proper installation of magnesite flooring demands expensive equipment as well 


as considerable experience, the tendency is for this trade to become progressive 
ly concentrated into fewer and stronzer hands. This condition in turn has 
tended to perfect methods for laying these floors and to stabilize the business 


generally. Magnesite terrazzo has been recently developed, which can be placed 
over old wooden floors in the form of a veneer only 5/8 to 3/4 inch thick. 
Patented brass strips are now inserted in magnesite floors, simulating the 
appearance of travertine. Such new developments tend to strengthen the com- 
petitive status of magnesite as a flooring material, especially wherever 
vibration and bending stresses would tend to crack other kinds of flooring or 


where nonslipping surface is required. 
HISTORY 


As noted by Mellor®, natural magnesium carbonate was first discovered 
at Hrubschutz (Moravia) and named Konlensaurer Talkerde by W. A. Lampadius in 
1800; and Reine Talkerde, or Talcum Carbonatum, by C. F. Ludwig in 1803. Pre- 
viously, in 1795, J. C. Delametherie had applied the term "magnesite" to a 
series of magnesium salts (carbonate, ‘sulphate, nitrate, and chloride) and > 
A. Brongniart had applied the same term to a group of minerals including the 
carbonate and also certain silicates.’ The term "magnesite" was first restricted 
to the natural carbonate by D. L. G. Karsten in 1808 and was gradvally accepted 
by German mineralogists, although in France the. silicates were called "magnesite 
for some time, the carbonate was knovm as. giobertite, and the silicious earthy 
variety from Baudissero near Turin which was analyzed by G. A. Giobert was 
called baudisserite. — 


3 Mellor, J. W., A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry: Vol. 4, London, 1923, p. 349. 
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In 1867, Sorel pointed out that a cement could be produced by mixing | 
magnesium chloride with magnesia much in the same way as in making of the white 
stopping used in dentistry from zinc chloride and zinc oxide. Early attenpts 
to make practical use of this material failed because of deferred hydration 
which caused it to swell and blow. According to Day,* Dr. Grundmann of 
Wirschberg succeeded in the eighties in producing a satisfactory cement by 
means of curing in an atmosphere of carbon dioxide. He also introduced marble 
dust and other inert materials into the mix. The use of magnesite cement, . 
however, was little known until about 1913 when several thousand feet were laid 
in the Panama-Pacific Exposition buildings in San Francisco. During the war 
magnesite flooring was used on battleships, and the emplacements for Big . 
Bertha, the gun that shelled Paris, were said to have been made of quicksetting 
magnesia cement. Magnesite flooring was also introduced into Pullman cars and 
began to be used more extensively in hospitals, restaurants, and public build- 
ings. The use of magnesite stucco did not reach large proportions until aiter 


1920 and by 1927 had dropped off azain, at least in the United States, to 
relatively small proportions. 


The refractory nature of magnesium oxide was recognized quite early but 
prior to the discovery of extensive deposits of magnesite in Styria about 1864, 
little or no commercial application seems to have been made of this knowledge. 
In 1891, 100 tons of California magnesite was used by the Pacific Rolling Mills 
for lining furnace bottoms but in Pittsburg and other domestic steel centers 
dolomite was still being used in making basic steel.” In fact it was not until 
about the beginning of the twentieth century that magnesite refractories began 
to be used extensively in the steel industry. The rapid increase in the pro- 
duction of basic open-hearth steel resulted in a fast-growing use of magnesite, 
but previous to 1914 the domestic supply, and in fact the supply of the world, 
was obtained principatly from Austria and to a minor extent from Greece. 


GEOLOGICAL OCCURRENCE 


According to Bain,® magnesite deposits of commercial extent can be 
divided into four types: (1) Magnesite as sedimentary rock, (2) magnesite as an 
alteration of serpentine, (3) magnesite as a vein filling, and (4) magnesite as 
a replacement of limestone. Of these only the second and fourth are of economic 
importance at present. 


The sedimentary deposits he attributes to precipitation of MsC0, in salt 
laxes by chemical action aided by evaporation. The vein deposits, in his opinioi 
constitute a variety of the ordinary fissure-vein devosits of magmatic origin, 
and magmatic origin is likewise ascribed to the carbonated waters that produce 
magnesite by alteration of sernentine, although transportation and selective pre- 
cipitation are essential factors in the formation of a workable deposit of 
serpentine. The fourth type is the most important and most complex, but the 
chemistry of the process is described by Bain as follows: = 


aR a a a, Ss 

4 Day, William C., Structural Materials: Mineral Resources of the United States 
1888, U. S. Geol. Survey, p. 554. , 7 . 

5 Cf. Mineral Resources of the United States, 1891, U. S. Geol. Survey, pe. 585. 


5 Bain, G. W., Types of Mamnesite Deposits and Their Origin: Econ. Geol., vol. 
19, 1924, pp. 412-423. 
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Deposits of the vevlacement type in at least two cases (Styria 
and Quebec) are -normal limestones replaced by magnesia—bearing solu- 
tions emanating from @ granite magma * * *, 


The solutions were in the form of silicates when they reached 
the limestones. The solutes at a certain stase precipitated out as 
serpentine and talc rather than as anhydrous minerals as is usually 
believed to be the case. Almost sin taneously any anhydrous minerals 
alread: formed tecame hydrated. 


Reaction between the limestones and dolomites and the silicate_ 


bearing solutions formed magnesite or dolomite, depending upon whether 
the rock traversed by the solutions was a dolomite or a limestone. 


The wollastonite formed Auring the reaction was carried away in 
solution as in the case of the silica in the formation of the magnesite 
veins in the better known deposits in serpentine. 


The magnesite deposits in serpentine on the island of Euboea are con- 
sidered by several writers? to have been derived from the serpentine by the 
action of descending carbonated waters, but this view is not held by Thoenen.& 


MINING YETHODS 


The mining of magnesite, like that of other minerals, 1s governed by 
local conditions. In California where the Geposits occur in irregular veins, 
lenses, masses, or stocic work, large-scale operations are not possible. Glory 
holes may be dug where the masses are very thick, but overhand stoping with 
back filling is the usual method of: operations after mining proceeds beyond 
the limits of shallow open cuts. In Washineton where the magnesite occurs as 
massive beds, regular quarrying methods are employed. in getting out the ore. 
Tunnels are run into the hill at convenient points and raises are put up to 
the quarry floor. The ore drops through such raises into small cars, which 
are tranmed by hand to the portals of the tunnels. Practically the entire 
domestic output of magnesite is won by underground methods. 


In eastern Canada, Quebec possesses the only known workable deposits of 
magnesite. Quarrying is done by open-cast methods, the rock being broxen down 
by blasting and sledging to "one-man size." The quarried material is cobbed 
to separate it from excessive amounts of serpentine and highly dolomitic rock. 
Owing to the unavoidable lime contents, Canadian material is less satisfactory 
than Austrian or Washington magnesite. : | 


7 Sagui, C. L., The iienosite Deposits of Euboea, Greece: Econ. Geol., vol. 
24, 1929, pp. 654-657. 

8 Thoenen, J. R., Notes on the Genesis of Grecian Magnesite: Am. Inst. Min. 
and Met. Eng., Tech. Pub. 67, Class H, Nonmetallic Minerals, Nor 3y 
February, 1928, 9 PP. 7 
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In Austria the deposit at Veitsch is one of the larzest and the 
methods of mining and vreparing magnesite there are typical of those employed 
at other deposits in the former Empire. The magnesite, which occurs in the 
form of a lens, is qvarried on the slope of a hill in a series of terraces 
about 50 feet apart. The entire work extends through @ vertical distance of 
o00 feet. The huge magnesite lens is nearly three-quarters of a mile long; 
over 1,000 feet in width, and extends to a considerable depth. The material 
is blasted out of the solid by the ordinary methods of rock quarrying. It is 
next broken in pieces which can be handled readily by. one man and the dolomite 
and quartz are picked oute | Even in the best sections of the deposits there is 
a large quantity of gangue material, and estimates of the waste rock vary from 
one-half to two-thirds of all the material quarried. The coarse material is 
cobbed to free it as far ag possible from impurities (including schist, dolo- 
mite, and quartz) and the lumps. are sorted. Thecleaner portions of the 
magnesite are reduced to pieces about. the size of a man's head. Less pure 
portions have to be broken into pieces about fist size. These dressing opera- 
tions involve a considerable loss of magnesite in the form of fragments too 
small to be burned in shaft kilns. The raw material thus obtained in the 
quarries at Veitsch is oer by gravity planes to the sintering kilns 
at the foot of the hill. 2 | | 


Ordinarily magnesite does not occur in pure. masses and hence it is 
nearly always necessary to sorb the material carefully at mine or quarry. 
Details of practice at the largest California. property ite described as 
follows by Palmer:10 oo | seat “is 


Method of Opening a Deposit 


In’ openine a deposit, @ main entry. Pedriven in the rootwell 
parallel to the vein.. These entries are 7 by.7 ft. in cross section 
and require little timbering, as the unaltered. serpentine is not. 
materially affected by atmospheric azencies. At intervals of 150 to 
200 ft. main raises are driven, with a cross section of 5 by 7 ft.. 
to the next level. These raises are carried in the footwall until 
they meet the vein, and this is then followed upward. Between the 
main raises, at intervals of 30 ft., secondary raises are carried — 
up approximately 15 ft., at which level they have penetrated a few 
feet into the vein. They are then turned each vay at ansles of 45° 
and carried in the vein on this slope until they meet. 


Stoping is then done by drilling holes in the back, and 
blasting down and drawing off ‘only: such ore as nécessary to give 
working room. Occasional pillars are left to support the walls, 

9 Phalen, W. C.: Mineral Investigations of Bureau of Mines. 
10 Palmer, Leroy C., Magnesite Mining in California: Trans. Am. Inst. 
Min. and Met. Eng., vol. 75, 1927, pp. 747-749. 
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but, with this exception the method is tyvical: shrinkage stoping, and 
need not be described. Overations cease with a back from 6.to 8 ft. 
thick between the stope and the next level. This ore and the stope 
pillars will be removed when the time comes to abandon that part of 
toe mine. Stoping is carried on by working upward from the main — 
levels, driving a level in the vein to the end of the ore shoot and 
working backward until the ore is removed.*** 


No mechanical treatment of magnesite ore for improving its 
grade is practiced at the California mines, and consequently the in- 
purities allowed in mining are restricted to narrow limits. Hand — 
sorting is the only method of bettering, and consequently it is 
essential to break the ore in the stopes as cleanly as possible, and 
with no more admixture of wall rock than can be avoided. Furthermore, 
as has been noted, there is frequently a 'gouge! along the hanging 
wall, which latter has been more or less shattered by the processes 
incident to the forming of the veins. This gouge acts much as a 
heavy layer of cement, and helps to keep the wall in place so that it 

is desirable to leave it undisturbed. This also calls for careful — 
mining. For these reasons the tonnage mined per man does not approach 
that usually attained in shrinkage stoping in metallic minerals,:.which 
is generally carried on in low-grade deposits where a large tonnage is 
sought with the expectation that any lack of care in mining will be 
remedied in the mill. At the Diamond the gross output per man is from 


3 to 5 tons, but when waste is sorted out and fines screened only 1 to 
2 tons reach the kilns. . ap - 4 e 


Main drifts, which have a cross section of 7 by 7 ft., are 
driven with two miners and two muckers per shift. .The men are paid 
$5.50 per shift, with a bonus of $1 per foot for every foot more than 
Five broken per day. A standard center-cut round of from 12 to 15 holes 
is used, with about 50 lb. of powder per round. From 5 to 6 ft. per 
round is the usual progress. These drifts cost about $6 a foot. 


. The raises are 5 by 7 ft. in cross section, and cost $4 a foot. 
Stoping is done by contract. The company furnishes the machines and 


air, sharpens the steel, and trams the ore: the contractor furnishes 
labor and powder only. 


. Tne ore is loaded through hand-operated sector gates to 2—ton 
Side-dump cars hauled by @ gasoline locomotive with a Ford automobile 


engine. The various parts of the locomotive were hauled up the steep 
road to the mine and assembled there. 


Ld 
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Ventilation 

The loading chutes ere only a few hundred feet from the mouth 
of the havulage-vay, and ventilation conditions are such that there is 
alvays a stronz outcast frou the haulaze level, so that tne zasoline 
locomotive can be used with safety. Haulaze is through a level driven 
for tuiat purpose at an elevation of 175 ft. less than the lovest 
operating level. 


At the mine bins: the ore is dumped over a hin. grizzly, tne 
undersize from which pesses to a 2-in. screen. This gives three 
products, lump for the stack kilns, fine ore for the rotary kiln and 
dust. The latter is rasted, as it is found to run high in impurities. 


CALCINING METHODS 


In the United States calcination has been effected in different pees 
of kilns: (1) Bottle-shaped kilns; (2) vertical kilns resembling limekilns 
(3) Scott furnaces similar to those used in quicksilver metallurgy; and (4) 
rotary kilns, like those used in the manufacture of cenent. -To these may be 
aided (5) mechanically rabbled furnaces of the Macdougal or Herreschoff type. 
In tne rotary kilns, which probably represent the best cenent calcining practice 
at present, all sizes may be calcined, fine as well'as lump; but in the bottle- 
shaped kilns and the ordinary vertical kilns, only coarse lump magnesite can be 
clacined. At certain California mines the fines have been allowed to accumulate 
or have been treated separately in a Scott furnace. 


The capacity of kilns varies according to the different types. The 
ordinery bottle-snaped kiln may produce 15 to 25 tons of calcine per 24 hours; 
vertical kilns yield 7 to 10 tons; and 125-foot rotary kilns, 60 to 75 tons 
per 24 hours. 


In the bottle—-type kilns producer gas is commonly used as fuel except 
in California where distillate or crude oil has been largely employed.: Coke 
is sometimes used but it must be low ash as it is mixed directly with the crude 
magnesite. Powdered coal is generally used in the rotary kilns except in 
California where oil fuel is employed. In Germany and austria brown coal is 
often used. 


Caustic Calcining 


The operation and control of kilns used in the calcination of magnesite 
to caustic magnesite are much the same as in lime-burning, but the temperature 
mist not ve allowed to sxceed 1100° C., and with some varieties of mugnesite an 
.even lower temperature will result in everbdurning. More and more it is being 
recognized that in order to produce an oxychloride cement of uniform strength 
and standard good quality the material must be calcined at a fixed temperature 
and a definite rate. The rotary furnace affords a convenient means of regu- 
lating temperatures uncer careful’ pyrometric control. Details of the adapta- 
tion of a Scott quicksilver furnace to the burning of magnesite at the Maltby 
plant, near Livermore, Calif., have been described in detail by Riddell and 
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a) 7 : tion 
Schuettell and considerable laboratory work has been done upon Pape ae seae 
Ox caustic calcined megnesite in Herreschoff type furnaces. eeu ey 
lime kilns have been used in Canada, but difficulty was found in o 
adequate temperature control. | 


Considerable work has been done upon methods of calcining abieay 
of magnesite containing relatively large amounts of lime. At temperatures 
below about 9009 C. calcium carbonate is not decomposed and hence remains 
as an inert and harmless ingredient of the final. product. In an picaaee 
kiln, hovever, it is difficult to-control the partial pressure of CO5 = : 
thus maintain uniforn conditions throughout the kiln which will bring ooo 
the desired result with sufficient certainty. To avoid these saeg ae 
the use of retorts has been proposed. Ina suitable retort both tempera Ure 
and pressure can be controlled within narrow limits and the pure carbon di- 
OXide gas can be readily recovered. 


Dead-Burning | 


In preparing magnesite for refractory uses the temperature of calcina- 
tion is kept much higher than in producing caustic calcined magnesite. This 
is necessary (1) to render the product almost inactive to water vapor and.(2) 
to shrink the material. to a minimum volume so as to avoid cracking when used 
as a furnace lining. Magnesite that has been burnt sufficiently to keep well 
in storaze usually is partially fused or fritted together, but it does not 
always follow that it has shrunk sufficiently to use ina high-temperature 
furnace. It seems probable that there is an 4 — magnesite (amorphous) having 
& specific gravity of about. 3.2 which is changed by heating at a suitable 
temperature to a ff - masnesite (crystalline) having a specific gravity of about 
3.7 and being mich more resistant to both chemical and physical disintegration. 
J. W. Mellor found that this chanze took place slowly but progressively at be- 
tween 13000 and 1350° C. Commercial calcining, however, is done usually at 
temperatures varying from 1,500° Cc. (2,732° F.) for breunnerite to 1,700° C. 
(3,0929 F.) for material low in iron oxide. | 


The presence of impurities exerts a profound influence upon the cal- 
cination. The presence of lime is a detriment, but within certain limits it 
may be counteracted by the addition of certain other impurities, especially 
iron oxide. The Styrian (Austrian) magnesite or breunnerite which generally 
contains about 7 per cent of iron oxide after burning has long been noted for 
the ease with which it can be dead-burned. On heating to a high temperature 
the impurity combines with lime in preference to magnesia, forming compounds 
that are inactive. The presence of iron also accelerates the chanze from one 
form of magnesia to the other and it is noteworthy that natural periclase near- 
ly always contains a considerable quantity of ironl2 (or manganese oxide). 
Silica and alumina form similar compounds but their properties are not the same 
and they are not-as suitable as iron oxide. | 


dl Riddell, W. C., ana Schuette, C. N., The Production of Caustic Calcined 
Magnesite in the Scott Furnace: Eng. and Min. Jour.-Press, vol. 114, 


12 Knibbs, N. V. S., Lime and magnesia: London, 1924, p. 203. 
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Ordinary shaft kilns, fired by oroducer gas or of tne mixed feed type, 
may be used in matcinz dead-burned mieresite but they must be lined with 
rasnesite brick in order to withstand the high temperature. The magnesite 
fed to vertical kilns is in 4 to 8 inch lumps, and the product drawn is 
sorted to remove impurities and incompletely dead-burned lumps. At the 
Broken Hill Proprietary Co.'s steel works in Australia,-two forced—draugnt 
vertical shaft kilns, previously used ag iron cupolas, are employed. hese 
produce about'10 tons a day; they are worked alternately and consume about 
é20 to 400 pounds of coal per ton of calcine. The typical charge is 2% tons of 
raw magnesite and 448 pounds (.4 evt.) of coal, vhich is dumped into the 
charzing bell.14 


The stone for rotary } rilns is zenerally crushed fine and this is 
especially necessary where blending is practiced. Canadian magnesite contains 
a considerable percentage of calcium carbonate and Washington and California 
masnesites heve insufficient iron for ordinary dead-burning. It is therefore 
necessary to reduce the magnesite to a powder and to add from 2 to 5 per cent 
of finely-ground iron ore. Rotary kilns for dead-burning magnesite are lined 
in the burning Zone with magnesite brick. Fuel consumption has been variously 
given as from 25 to 50 per cent of good coal (13,000 b.t.u.) but with good 
working conditions should not exceed 30 per cent.14 The magnesite after being 
drawn from the kilns is quenched in water (or discharged upon a cooling floor) 
and crushed in rolls to pass 3/8-inch (grain magnesite). 


In Austria the product of the shaft kilns is lightly crushed and then 
screened into three different sizes. Much of the quicklime and dolomite being 
quite soft are removed in the fine screeninzs. The oversize goes to picking 
tables where unburned magnesite, quartz, and other impurities are picked out. 
by hand. After final crushing a second picxing may be resorted to before the 
product'is sacked. In recent years magnetic separators have been introduced: 
these are more economical of labor’ but do not recover magnesite that does not 
contain iron and hence are presumably employed only when a specially graded 
product is required. 


California practice is described in the following atstract of a de- 
tailed description by Palmer:19 


At Red Mountain two sizes of stack kilns are in use, one type 
being 6 feet inside diameter with a capacity of.12 tons per 24 hours 
and the other 7 feet in diameter with a capacity of 14 tons. They are 
oil-fizred, with fire—-boxes built around the base, and they discharge 
to individual stacks, 25 by 30 feet. A charge column of 18 feet is 
carried and the temperature ranzes from 18009 to 20009 F. producing 
caustic calcined product in a period of 8 hours. 


13 op \. He, Magnesite refractories: Chem. Ens. and Min. Review 
. (Melbourne), vol. 21, April 5, 1929, pp. 261-265. 

14 ‘Enibbs,. N. V. S., Page 204 of work cited. 

15 Palmer, Leroy C., Page 753 of work cited. 
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The Scott furnace made a satisfactory product but was discarded 
in favor of the rotary kiln because the latter had more. canacity. At 
the Sampson mine in California the kiln is &0 feet lonz and is set with 
@ pitch of 5 feet, (1:15). The outside dianeter of the shell is 7 feet 
and inside the lining the diameter is tapered from 5 feet at the dis- 
charging end to 4 feet at the stack end. For dead-burninzg, iron in the 
form of mill scale is added, and a temperature of 28009 F. is maintained 
An the fire zone (10 to 20 feet from the fire box) which receives an. 
extra lining made by fusing 5 or 4 inches of magnesite dust onto the 
firebrick. The kiln makes one revolution in 80 seconds and has a 
capacity of 35 to 45 tons of dead-burnéd per 24 hours, according to 
wnetner the product is burned to a light brown or black. 


_ Caustic calcine is produced in the same manner as dead-burned 
but at a lower temperature, 2200° F. in the fire zone, and thus requires 
no additional lining. Since the kiln can be fed more heavily the 
capacity for caustic calcine is 6Q tons per 24 hours. It is interesting 
to note that when a kiln. that has been making dead-burned is shut down 
and cooled, the first 30 feet (approximately) are found to contain dead-— 
burned magnesite, after which there are 10 feet of over-burned caustic, 
and then 10 to 15 feet of good caustic, and the remainder raw ore. The. 
grades do not merge but there is a sharp line of denarcation between then, 
za cavins ev the change: takes Brees abruptly. 


| ‘The aie is oil- fired and consumes 60 caine of fuel oil per 
ton of caustic and 70 gallons per ton of dead-burned. Labor consists. of 
two men at the rotary on both day and night shift in addition toa 
crusher feeder, a blacksmith, a seneral utility man, and one man at each 
end a the aerial tramway on day shift. . 


MAGNESITE BRI CKMAKING 


In the United States magnesite brick is made both from domestic and 
Austrian magnesite but elsewhere Austrian magnesite or Czechoslovakian magnesit« 
is chiefly used. It is essential in order to minimize burning shrinkage that 
the material be dead—burned to a high speeific gravity. Numerous bonding 
materials such as caustic magnesite, serpentine, clay, and silicate of soda 
have been tried but were found unsatisfactory on account of the high burning 
shrinkage, reduction of. refractoriness, or mechanical weakness of the brick. 
Temporary bonds ~ such as tar, molasses, and dextrine — are employed more or 
less in Europe to hold the particles together before burning, but in the 
United States the use of. bonding material is not customary. The dead—-burned 
Magnesite, after being finely sround, is mixed thoroughly in a wet pan with a 
_ small amount’ of water and the bricks are then molded, usually in a power press. 
The green bricks are-placed in rack cars and dried. -In one American plant the 
bricks are fired in a tunnel kiln, but usually ordinary down—draft kilns are 
employed. Great care must be exercised in handling the wfired brick as they 
ave quite fragile. The fragile nature of the brick not only increases the 
liability of breakage but also reduces the effective kiln capacity in many 
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cases by about two-thirds; old silica brick and bats nave to be laid ‘in the 
kiln in order to support the magnesite. For this reason practically as much 
labor and fuel are expended in burning 30,000 brick as would be required LOL 
90,000 if the green brick could sustain its orm veight. The charging and dis- 
charging of these kilns takes about tnree weeks, of which time two weeks is 
actual firing time. | a : 


The tunnel kiln used by the Lavino Refractories Co. is 325 feet 6 inches 
long ‘and is used for both chrome and magnesite DELCK. It has a capacity of 60 
trucks, each holding a maximm of €54 brick, the daily throughput being 
approximately 12,000 bricks. The maximum temperature in the kiln is 2,800° F. 
as it leaves the hot zone and 600 to 700° F. as it leaves the kiln. The kiln 
is direct fired, using 528 B.t.u. city 2as fuel. Temperatures are carefully 
controlled; 12 recording pyrometers of radiation type are used to give the 
temperature of the ware as it passes through the furnace zone, and kiin 
temperatures at various points are measured by 12 thermocouples instruments. 
In addition, the maximum kiln temperature reached in the furnace zone is 
indicated by means of pyrometri¢ cones placed in each -car. 


In an effort to avoid the expense of producing fired brick, unburned 
brick are now on- the market. Various: patents have been issued during recent 
years for producing magnesite brick and sundry. moldea articles. In one 
process linseed oil is used to hold the magnesite together until it is burned 
into place. Schlotterer and Youngman have been issued a patent (U. S. Patent 
1643181, Sentember 20, 1927). for forming unburned refractory brick from 
mixtures of dead-burned magnesite and powdered sodium silicate (5 to 10 per 
cent); the mixturdé is moistened, formed, and dried carefully end slowly at 
only slightly ahove ordinery temperatures. Metal-cased brick is formed by 
ramming magnesite into short lengths of old. 3-inch boiler tubes or rectangular 
steel containers. me, oi 


Data regarding Burpoean practice and a different procedure used in 
Australia are given by Horn:+? | 


In Europe, the dead-burned magnesite, after crushing and sorting 
is ground in edge-runner or ball mills to 1/16 in. The specific gravity 
is often obtained to give an indication of the amount of shrinkage like- 
“ly to occur and to permit of definite volume weight to be made from 
material of different batcnes. The sround mass is moistencd with 4-5 

per cent of water, sometimes, thougn not usually, with the addition of 
dextrine or similar binder, and mixed in a trough mixer or pan mill. 

In’ some cases it is allowed to stand for two cays to tnree weeks before 
pressing. 

a a a ah te ee ee ee 
183 Housman, George S., and Seil, Gilbert E., Modern Practice Crystallized in 
New Tunnel Kiln: Chem. and Met. Eng. vol. 36, June, 1929, pp. 340-343. 


17 ‘Horn, N. H., Magnesite Refractories: Chem. Eng. and Min. Review, Melbourne, 
vol. 21, April 5, 1929, pp. 261-265. | 
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It is moulded in a hydraulic press at 3,500-7,000 lb. per 
Ssqe ine, depending on the character of the magnesite used and its 
difficulty of sintering. Sasily sintered material is given the lower 
pressures The "green" bricks are slowly dried, sometimes in dryers 
heated by waste steam, at others in well ventilated sheds heated only 
in winter. The maximum burning temperature’'is maintained 24 hours; 
it is usually about cone 18 (1,500 deg. C.). It is stated that bricks 
burned to cone 30-54 (1,670-1,750 deg. C.) shrinz to such an extent 
that they can be used in furnace arches. * * * * * * * 


_ The method adopted at the magnesite brick plant of the Broken . 
Hill Pty. Co. Ltd. is essentially different to both the American and 
Huropean..practice, in that in our case the brick may be séid to be 
made direct from the raw magnesite. The procedure is as follows: 
The raw Attunga magnesite is passed through a jaw cracker and crushed 
to 2-25 in. size. From the jaw cracker it is fed to a wet grinding 
edge runner pan and ground to a stiff paste of the following 
representative fineness of grind:-— On 1/8-in. screen, 6.85 per cent; 
on 16, 16.55 per cent; on 20, 4.92 per cent; on 40, 10.68 per cent; 
on 60, 9.70 pee cents through 60, 51.30 per cent. “Total, 100.00 per 
cente os 


This sages is passed through a "wire cut" machine cutting nine 
roughly standard size brick at a time and turning out on an average 
1,200 bricks per hour. The wire cut brick is stacked in hacks for 3-7 
days to dry, the drying being facilitated by the rough and open edze 
cut by the wires. These bricks are burned in a down draught kiln fired 
with coal for 96 hours for the last eight hours of which they are allowed 
to "soak" at 1,200 deg. C. No cone is used, the temperature being 
Judged by the eye. The burning is arranged to finish on Friday midnight, 
allowing the kiln to cool off and be discharged on Monday morning. These 
so-called "first burn" bricks are very misshapen and considerably reduced 
in size; the volume shrinkase amounts to about 40 per cent. The first 
burn bricks are then ground in batches of 770-800 lb. in wet grinding 
pans for 20-25 minutes with the addition of sufficient water to form a 
stiff paste, and 15 lb. of roll scale is also added. Batches of this 
material are placed on the floor and allowed to stand overnight to 
"mellow' and reground the next day for 10-15 minutes, with a further 
addition of 10 1b. roll scale. The mellowing overnight is considered to 
facilitate srinding and give a better product. Representative sizing 
analyses of the two grinds (a) and (b) are as follows:- On 1/8-in. 
screen, (a) .23, (b) .11 per cent: on 16, (a). 10.62, (b) 3.25 per cent; 
on 20, (a) 4.67, (b) 5.81 per cent: on 40, (a) 12.05, (b) 12.06 per cent; 
on 60, (a) 16.40, (b) 15.57 per cent: through 60, (a) 56.03, (b) 63.20 
per cert. | . 
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Fine grindinz makes a dense brick, but the temperature of the 
first burn is of equal, if not more, importance. Tne second sround 
material is then hand moulded in steel moulds to size and allowed to 
stand overnight on the floor; they are picked up next morning and 
pressed in a manua). press; standards only are pressed as there are no 
dies for shaped bricks owing to the small quantity made. 


The bricks are stacked uniformly, after pressing, in hacks of 
about 13,000, and allowed to stand for about a week when the bricks 
are "skintled," i.e., rearranzed in stacks in zigzag and staggered 
formation to. allow of & good circulation of air for drying. The 
"skintled" stacks are allowed to stand for @ fortnight after which the 
bricks are ready for burning. The bricks are burnt in a rectangular 
down draught kiln smaller than the kiln used for the first burn brick. 
About 13,000 are burnt at a time, set 16 courses on edge high. Cone 
14 is placed in bottom of kiln and cone 16 on top. The burning takes 
about 96 hours and when the cone 16 are melted down at both ends, the 
damper is lowered right down and the firenoles ashed up and sealed 
tight to prevent ingress of air which would crack the bricks. The 
kiln is banked thus for three days until black-looking through peep- 
holes, when the kiln is ready for "dragging." 


WORLD PRODUCTION 


Until 1914, Austria-Hungary and Greece supplied the bulk of the world's 
magnesite but the list of producing countries has been greatly enlarged in 
later years. Of the pre-war output of Austria-Hungary, about 75 per cent was 
produced in Austria and 25 per cent in what is now Czechoslovakia. These 
Succession States and Greece still furnish a large output, but they do not 
produce quite so large a tonnage as in 1913, so that since world demands have 
increased they are relatively less important. Other countries, like the 
United States, have increased production and several new fields have been 
opened. Still other fields await a further increase in demand before they 
can be exploited commercially. Magnesite is not an uncommon mineral and 
deposits of considerable size exist in many parts of the world. 


When exports from Austria were cut off as a result of the outbreak of 
hostilities in Europe, Greece, which had hitherto supplied magnesite chiefly 
to the chemical and plastic cement trade, was called upon to furnish material 
for refractory purposes. Even before the war British India had become of 
some importance as & source of magnesite and California and New South Wales 
and to @ minor extent Italy, Norway, Spain, and South Africa were producing 
magnesite, largely for local consumption. As the war continued, the industry 
in all these lesser localities was expanded. The largest increase in produc- 
tion was in the United States but Canada, Italy, Australia, and, for a time, 
Russia likewise contributed heavily toward making up the deficit in supplies 
outside of the territory held by the Central Powers. 
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After the Armistice in 1918 the rasuption Roa large-scale mining in 
Austria and Czechoslovaitia was delayed for several vears because of internal 
conditions and because of the general dislocation of the European steel 
industry; | Veanwnile: tariff protection was accorded the newly—developed 
industry in the United States, the world's largest sinzle market, and 
magnesite mining in several other countries became better entrenched, at 
jeast with respect to nearby markets. For mutual protection the producers 
in Czechoslovaizia and Austria are united in a cartel, but they have lost 
their former dominance of the rorld sitvation. Larse increases in Russian 
exports and. developments in other. fields - as for example Jugoslavia which 
first reported production. in 1927 - would tend to indicate a continued ~ 
decentralization of the industry. 
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I. C. 6437 
DOMESTIC PRODUCTION AND DEPOSITS 


Imoortant deposits of ma=nesite have been located in only three States 
(California, Washington, and Nevada) and only two (California and Washington) 
have actually furnished any commercial production. <A brucite deposit in 
Nevada may also be mentioned as being @ possible source of high-magnesivm 
material. Occurrences in other States have apparently never been utilized. 


The production of magnesite in the United States began in California 
in 1886 when several carloads or tons of maznesite were shipped to New York 
from deposits on Cedar Mountain, Alameda County, Calif. Iy 1891, 439 tons 
were produced by California mines and beginning in the following year the 
output continued at the rate of somewhat more than 1,000 tons annually until 
1900 when it started to rise slowly to a maximum of 12,443 tons in 1910, 18 
all of which was actually sold in the caustic calcined condition. Much of 
this quantity was used by paper manufacturers in California and Oregon but 
increasing quantities were demanded by the makers of artificial stone, tiling, 
flooring, and other building materials. 


For the five-year period, 1910-1914 inclusive, the average output 
of domestic magnesite, expressed as crude, was 10,651 tons annually, all of 
which came from California and all of which was consumed west of the Rocky 
Mountains. In 1915 as the shortage of foreign supplies began to be felt the 
production of California mines was practically trebled and in December, 1916, 
the newly opened Washington deposits came into production. In 1918 the record 
quantity of 316,838 tons valued at $2,899,818 was produced much of which was 
marketed as dena. pened material for refractory usese- In 1918 while the pro- 
duction from Washington continued to increase there was a sharp curtailment. 
in California. The shortage of cars operated to restrict shipments to east- 
ern consumers but the main cause for the falling off in California production 
was that the refractory companies stopped buying crude magnesite in the fall 
of 1917, the freight charges being so much greater than on dead—burned 
material having only about one-half the weight. Since many of the California 
producers were not equipped with kilns they lost business. Imports from . 
Canada and the preference for crystalline magnesite instead of the amorphous 
product of California mines were other factors. ’; 


After the Armistice in 1918, the steel companies expecting an early 
resumption of imports of Austrian magnesite, practically ceased buying until 
1920 when, foreign supplies still being unavailable, they were forced to buy 
domestic magnesite--despite its relatively high cost due to the long freight 
haul from western mines to eastern consuming points. As the steel industry 
emerged from the depression of 1921, the competitive position of the Washington 
producers of dead—burned material was improved by the duties levied under the 


18 In that year one of the active mining companies also mined 2,272 tons of 
what was called "magnesite clay", worth $10 a:ton when pulverized. 
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tariff act of 1922. About the same time the demand for caustic calcined’ 
magnesite began to take on the proportions of a. boom and the production from 
California mines increased temporarily, only to drop off again after a year 
or two to somewhat lower levels. 


Since 1926, the California producers have succeeded in making up some 
of their losses in sales of caustic calcined magnesite by increasing their 
output of dead-burned material, including both ordinary dead—burned and special 
refractory material such as artificial "periclase". 


Domestic esgite (expressed as equivalent crude) sold 
or treated in the United States, 1891-1929 


a from Mineral Resources of the United States) 


Yea Value 
1891 1911 9,375 $ 75,000 
1892 1912 - 10,512 84,096 
1893 1913 9,632 77,056 
1894 1914 11,293 124, 223 
1895 1915 ., 80,499 274,491 
1896 1916  +164,974 1,393,693 
1897 1917 316,838 -. 2,899,818 
1898 1918 231,605 1,812,601 
1899 1919 '156,226.. 1,248,415 
1900 1920 303,767 2,748,150 
1901 192] . ' 47,904 510,177 
1902. 1922 55,790 571,745 
1903 1923 147,250 1,103,700 
1904 1924 120,100 1,041, 300 
1905 1925 120,560 1,432,700 
1906 - 1926: 133,500 1,200, 330 
1907 1927 121,490 1,090,550 
1908 1928 - 127,200 1,098,550 
1909 1929. 187,657 1,501,256 
1910 . 
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Production of Crude Magnesite, by States, 1916-1929 
(Data from Mineral Resources of the United States) 


fashinste on otal 

Short tous Value 
$6 «55, B62 T'$1, 393,693 
783,188 ' 2,899,818 
1,050,790 1,812,601 
743,442 1,248,415 
221,985 1,664,888 2,748,150 
a ee 510,140 
180 - 1,800 | — 571,800 
- 73,900 169,970 1,123,520 
52,860 129,510 1,030, 530 
"56,060 560, 600. 1,432,700 
.. 9,560 596,700 . 1,200,830 
27,740 ‘583,050 1,090,550 
85, 890 - | 1,098,550 
1,500,000 


2 
1/ Prior to December 1916, California was the only producing. State. 
2/ Buysau of Mines is not at liberty to publish separate Breen ee by States 
_ in ce 


Marketed production of domestic magnesite by Kinds, 
, 1922-1929 


(Data from Mineral Resources of the United States) 


j= —oaustic palcined Dead-burned 
Value lene —_|] Short} Value - 
tons 


eal 
i Total j|Averaze 
1oo2/ 1 


a $ 613,630 $37.00 2,2001$ 51,260; $23.30 
1923 40| 36.38 ||34,410] 671,000] 19.50 
1924] 1 5701 33.30 |{29,830| 787,500]. 26,40 
1925] 2,090} "22.75 |[29,110} 923,960) 31.74 
1926/ 1, 540/ 32.10 | 42,540] 1,089,680] 25.62 
1927] 1,800 32.60 || 40,210/ 990,300] 24.63 
1928] 620 $4.17 || 45,23011,076,310] 23.80 
1929} -- (2 78,700 2 


1/ Prior to 1922, no distinction was made in statistics between caustic and 
dead—burned magnesite. 

2/ The Bureau of Mines is not at liberty to publish values for caustic calcined 
and dead—burned magnesite separately for 1929. The total value of such 
sales was $1,947,860. 
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Californial? 


The California magnesite is of tie amorphous type. Derosits occur in 
numerous localities throughout the Coast Ranses and on the west slope of the © 
Sierras, from Mendocino and Placer Covnties on the north to Riverside County 
on the south. In nine counties the deposits are large, while in four counties 
only small deposits have been found. With only.two notable exceptions all the 
California magnesite deposits occur as irregular veins, lenses, masses, or 
stock work in serpentine ‘rock. In a few places the veins or masses are 20 
feet or more in width, but generally the veins are narrow and separate lenses 
are irregularly disposed. At Bissell, Kern County, and at Afton, San 
Bernardino County, the magnesite is of sedimentary origin.. Soveral thousand 
tons have been shipped from the former. a and small se aaa have % 
been made oom the latter. a, ae ee a Se a 


In the’ early years production was cont fined eer ‘exclusively. to - 
Tulare County, and this county until some time after the war (1921) headed: the 
list of producing counties year after year. Even in 1917 when new mines were 
working all over the State, Tulare County contributed 63 per cent of California 
output and in 1920, ‘another bom year, it furnished 41 per-cent. Santa Clara 
County, also an important producer even before the war, has in recent years — 
produced more magnesite than Tulare County. In 1929, ‘magnesite was also mined 
in Stanislaus County and in San Benito County. In 1917 Napa County was second | 
only to Tulare County in point of production, furnishing 40,209. out of a total 
of 211,563 tons ‘produced in the entire States. much. of -the output was natural 
ferroemesnedite and hence was in great demand for refractory purposes, but 
with the resumption of import. of Austrian material, production, in. occas 
dropped off rapidly, and in ‘recent SS most of the mines have been. 2 > 
vaeeuete abandoned. Saroee &, ea : eT re ee i od tm, os 


Since about 1920 the largest production of nemicaites in California has 
come from the Red Mountain mine in Santa, Clara County, operated by C. S, Maltby. 
The magnesite deposits at. Red Mountain and those at Sampson Creek in San ~: 
Benito County formerly worked by the same operator, together with details of. 
the methods of mining, calcining, and. handling the material, have been Aokeribed 
by Palmer©9, ‘The Red Mountain property is situated. near the junction of 
Alameda, Stanislaus, and San Benito Counties and 32 miles from Livermore on 
one of the main lines of the Southern Pacific. Railroad. Ore h@s been shipped 
from four groups” of workings but more recently work. has been concentrated at 
the White Queen and White Diamond mines which are served ‘by aerial -tranways that 
converge to a central calcining plant.. ‘The mines are well up on the side of a 
steep mountain and the worees originally a are now underground. | 


19 For further description see U. S. Geol. Survey Bull. 3553 “Magnesite deposits 
of California, by F. Le Hess, 1908: U. S. Geol. Survey Bull. 540-5: Late 
developments of magnesite deposits in California, by H. S. Gale, 1913; 
various chapters of Mineral Resources of the United States; and Calif. 
State Min. Bur. Bull. 79: Magnesite in California, by W. W. Bradley, 1925. 

20 Palmer, Leroy C., Magnesite Mining in California: Prana: Am. Inst. Min.” 
and Met. Eng.e, vol. 75, 1927, pp. 743-756. 
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Four vertical kilns are used for calcining lump ore, and 4 rotary kiln treats 
fines, replacing the Scott furnace formerly used for that purpdse. The 
deposits occur along fracture zones in serpentine running practically due 
‘north and south. The dips vary widely but average 45 to 50°, usually to 

the west. The stopes vary from 6 to 15 feet in width, averaging 10 feet. 
Extreme widths reach 40 feet but this ig rare, and often the mineralized 
area narrows to @ mere stringer. Horizontally the ore is likely toopen 

out again after a pinch but at depth this condition is considered an indica- 
tion that the lower limit of the ore-body is being reached. The deposit has 
been opened up over an area of several thousand feet in both length and 
width. A large number of veins have been encountered and the deposit is 
known to be of unusual size, although the extent of the ore reserves has not 
been explored because the surface is covered with a growth of brush that is 
literally impenetrable. | 


_ The Sierra Magnesite Co., (S. H. Barrows, president) the second largest 
producer in California, operates a group of mines including the Rex, Lindsay, 
Tulare, and Gill ranch mines, mostly in the vicinity of Magnesite, Tulare 
County, 12 miles east of Porterville where it maintains an up-to-date calcin- 
ing plant producing both caustic calcined and a special grade of dead-burned 
magnesite ("periclase!) in two rotary kilns. In 1929 it also had undertaken 
production at a property in Stanislaus County, about 20 miles west of Ingomar. 


The California Magnesite Co., operates a mine on Red Mountain, not far 
from the Maltby property but over the line in Stanislaus County, west of 
Patterson; it produces calcined magnesite (for magnesia héat insulation and 
for flooring and stucco) from one upright kiln. 


The Sampson Magnesite Co. came into production of dead-burned magnesite 
in 1928 at the Sampson Peak property, San Benito County, operated for some | 
time by C. S. Maltby. Road conditions on the 60-mile haul to Mendota (north- 
east) were given as the reasons for discontinuing operations in October, 1926; 
the mine is said to contain larze reserves of ore and is only partly developed. 


In 1929, F. M. Nevins reported the extractionofa considerable tonnage 
of magnesite in development work at Parkfield, near Coalinga, Monterey County; 
no magnesite was sold, but roads were built so that shipments could be made 
later, Prospecting was in progress at various other localities but no produc- 
tion was reported in 1929 except from the operators named above. During the 
war and again during the 1920 boom much of the production was from small mines, 
often worked by farmers. Many of these mines were situated at considerable 
distances from railroad shipping points and were handicapped by excessive 
hauling charges 4s well as high mining costs. | | 
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In Washinston the mamnesite is cf the crystalline variety. In fact 
one or two of the principal denosits weze first worsed as marble quarries; 
some $100, -CO worth of stone was saved, polishet, and sold from the Keystone 
deposit by the U. S. Marble Cc. detieen 13923 to 1903. Deposits have been 
found in several localities in tie northeastern part of the State (Stevens 
County), about 60 miles north of Spoxane ari 5 to 12 miles west of Valley 
and Chevelah. The magnesite occurs massive; the larger deposits are 200 or 
more fect thick and 1,090 or move feet long. They are of sedimentary origin 
and evidently vere vormed by the sre :1t of dolomite lenses. The materiel 
ranzes frou fine-grained to coarse, and is sraygwaite, blac«x, pink, or red. 


Tne production of magnesite in Washington was begun in December, 1915, 
by the Washington Magnesite Coe, waicn in tne followings year became tre North- 
west Ma:nesite Co., which is now the only op3rator. The princinal holdcines 
of tne compary are the Finch devosit and a calcining plant at Cnewelan. ‘Tne 
Finch mine is within about 5 miles of Chevelah and has furnished by far the 
largest part of the maznesite output of tne State. Originally opened as a 
quarry the Finch ore body was later found to have been faulted and an uncer~ 
ground mine and quarry on the opnosite side of the hill were started in tne 
main deposite The Keystone deposit, 19 miles by road west of Valley, was also 
included in the original holdinzs of the comoany but has not been worked, at 
least extensively, since 1917, because it is soniewnat further from the cal- 
cinins plant than the Wisek mine. 


Barly in 1917 the American Mineral Products Co. acquired three 
magnesite devosits west of Valley and after carryinz on some vigorous develop- 
ment shiooed a considerable quantity of both crude and calcined material dur- 
ing tie first year. Much of the oatout of this company was from the Allen 
and Moss quarries situated 7 miles northwest of Valley on the western sice of 
Brovms Lake and less tnan 1 mile from the Finch quarry which lies to thé north. 
The Allen quarry and the Moss quarry were opened at the north and south ends, 
respectively, of a mazcnesite lens about a quarter of a mile lonz. Fovr verti- 
cal brickcilns were built nearby for calcining the maveriGhs Two more kilns 
were erectca by the company at the Woocbury deposit ahout 1$ miles southwest 
of the Allen quarry and only 6 miles from Valley, but they vere operated only 
& short time as it was found impracticable to produce at tais ceposit ore 
sufficiently free-fro. silica and dolomite. 26 third deposit owned ty the 
american Mineral Production Co. had previously, prospected as a marble property 
and because of the color is known as the Red Marble epost. It is evidently 
at least a quarter of a nile long and 200 tn 300 feet,and indications pointed 
to the fact that 1,000,000 tons or more of saleable naznesite could be mined 
within. the first 50 feet below tne surface. Transportation conditions were 
unfavorable, however, the ore occurring along the crest of a ridge 900 feet 
above Deer Creek and 12 miles vest of Valley, necessitating the building of 
an aerial tram and @ branch railway. 
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Tne Valley Magnesite Co. was another war-time operator, producing 
both crude and calcined magnesite from the Double Bagle quarry and kilns 
situated about halfway between the Keystone and Red Marble deposits. The 
cost of hauling the product by wagon or autotruck over the rough road 12 
miles to Valley was $4.50 a-ton in 1917.°1 ‘the magnesite in this deposit 
is mostly black and white. This company was succeeded by the Western 
Materials Co. ez 


In addition to the companies mentioned several smaller operators were 
in the field during and shortly after the war, but in 1921 production ceased 
entirely due to the general slackmess in the steel industry and increased 
supplies of imported material. Late in 1923, as the industry began to revive, 
the Northwest Magnesite Co. purchased the three mines of the American Mineral 
Production Coe and has since become the only surviving operator in the field. 
In 1930 it was made public that the Northwest Masnesite Co. was jointly owned 
by the darbison Walker Refractories Co. and the General Refractories Co. Tne 
calcining ecuipment comprises si:: rotary kilns, electrically controlled and 
fired wita powdered coal. Recently (1929-30) a plant was built for making 
Thermax (heraklith) fireproofin~ material. 


Nevada 


According to Yale““ a large deposit found in Clark County, Nev., on 
Muddy River, near St. Thomas contains magnesite hizh in lime and silica and 
another deposit of magnesite has been reported near Goldfield. A press 
bulletin issued by the United States Geological Sarvey and quoted by dill and 
Loughlin@5 states that - the deposit of the Nevada Magnesite Co. in the 
valley of the Muddy River, a few miles above the town of St. Thomas, "promises 
to yield a large and readily availatle supply of this material." The material 
is described as porcelain-white, fine-grained, massive, and remarkable free 
from foreign material. It has the structureless appearance and concnoidal 
fracture generally characteristic of magnesite, but since it is softer than 
typical magnesite and since it crumbles rapidly on exposure to the weather 
it was originally thought to be kaolin. The deposit forms a chalky white 
bluff, dazzlingly. white in bricht sunlizht, ane the pune portion. consists of 
beds apereratine 200 feet thick. 


21 Yale, C. G., and Stone, R. W., Magnesite in 1917: Mineral Resources of the 
‘United States, Part 2, 1917, U. S. Geol. Survey, p. 75. 
ee ‘ale, Chas. G., Marmnesite: Wineral Resources of the United States, 1915, 
| ‘Part 2, U. S. Geol. Survey, p. 1024. 
23 Hill, J. M., and Loughlin, G. F.; Magnesite:. fineral Resources of the 
United States, 1922, Part 2,.U..S. Geol. Survey, p. 47. 


3929 | oe ee. ee 


Google 


No magnesite appears to hav2 been produced commercially in Nevada 
but during 1927 a deposit of brucite (magnesium hydrate) was discovered on 
the west slope of Paradise Mountains in Nye County, 30 miles north of Luning, 
on a contact of granite with dolomite. This deposit is reported to be very 
extensive and quite pure. A carload of this material was shipped in 1929 
for testing purposes and it is reported that the brucite can be used 
commerically. Since transportation difficulties are not serious, this 
occurrence may become a factor in the domestic suvply of magnesia products. 


‘Other States 


A deposit of magnesite on a. steep hillside west of Ash Creok, 2 miles 
apove its junction with the Gila River, about 30 miles north of Lordsburg, 
N. Mex., was examined by R. W. Stone of the United States Geological Survey in 
May, 1920, and described in the chapter on magnésite in Mineral Resources of 
the United States for 1919. (Part 2, p- 234). The magnesite is hard, amorphous, 
and pure white, resembling California matcrial, but it- occurs in detached 
blocks of limestone, none of them more than a few rods long, inclosed in 
granite and cut by dikes and’ sills of: diabase (older than the granite). The 
best. exposure shows only 7 feet of mamesite in a limestone block 5 or 5 rods 
long, and some of. the limestone blocks contain no magnesite. In-view of the 
small quantity of magnesite available and tie distance from the railroad the 
occurrence was considered to have little present commercial vere 


Magnesite occurrences have been reported in several Eastern States 
including New York, New Jersey, Pennsylvania, Massachusetts,’ and Maryland but 
in view of the fact that no active efforts to exploit them have been reported, 
even in war time, the assumption seems warranted that they are of no commercial 
significancee 


IMPORTS” — 

As eer pone practically ali the nonestic sea of dead— 
burned magnesite for refractory purposes was formerly exported from Austria 
and the major part of the crude and caustic calcined material used for other 
purposes was of Grecian origin. Most of the pre-war importations of calcined 
magnesite from the Netherlands, Belgium, Germany, and even the United Kingdom 
consisted of reexported Grecian magnesite, calcined or merely repacked in 
those countries. A part of the imports from the United Kingdom (Scotland), 
however, was of Norwegian origin. 


Prior to the bariff act of 1922 the import statistics showed only two 
classes of magnesite =- crude and calcined. No distinction was made between 
dead—burned and caustic calcined magnesite but since the countries of origin 
are noted it appears that for the five-year period preceding the outbreak of 
the war in Burope (fiscal years 1910-1914) almost 95 per cent of the imports 
recorded as "calcined magnesite, not purified" were from Austria-Hungary and 
hance consisted probably of dead-burned material. The proportion of magnesite 
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imported raw showed a gradval falling off, even befcre the war. In 1902, the 
first year for which sevarate statistics are available, the weignt of tne 

crude magnesite imported was about one-half as great as tne weignt of tre 
calcined imported, but by 1914 the proportion had dropped to less than one- 
thirteenth. Doering the fiscal year ending June 30, 1914, almost 150,000 tons 

of calcined magnesite, valued at $1,500,00G was imported into the United States, 
more than five times the quantity imported in 1904. On the other hand, the 
11,000 tons of raw magnesite imported in 1914 was less than the annual importa— 
tion a decade before. TO 


The tendency to ship the material in the ligitest (calcined) form 
was interrupted when the war first cut off the importation of Austrian dead~ 
burned and for a time a much larger proportion of crude magnesite was in- 

. ported...No other European country had sufficient idle calcining facilities 
to take care of the sudden increase in demand and due in part to the dis- 
ruption of established trade routes even some of the Grecian magnesite, 
ordinarily calcined in Europe en route, was shipped to the United States in 
crude condition. Later crude magnesite began to come from Canada, and in 
1917 (fiscal year) the importation of crude magnesite was the largest on 
record as regards both quantity and value, amounting to nearly 90,000 tons 
valued at $750,000 -- 9 times the quantity and 16 times the value of the 1914 
imports. The year ending June 30, 1917, also marks the minimum importation 
of calcined magnesite -~ less than 5,000 tons, valued at only $182,000, or 
less than one-thirtieth of the ariount and about one-eighth the value of the 
1914 imports. 


After the war, imports did not begin in volume again until 1922, and 
even in that year a somewhat larger tonnage of crude than of calcined magne— 
site was imported. The incidence of the new duties under the tariff act of 
1922 hastened the elimination of ‘imports of crude magnesite and checked the 
growth of imports of dead-burned material. The imports of caustic calcined 
magnesite, on the other hand, increased, reaching a maximum of 17,075 tons 
in 1925. An advance in duty on such material under the so-called "flexible 
tariff" combined with the reduced demand caused the imports under this 
category to drop off to 5, 474 tons in 1928, 
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Year Short tons Value 
1901 (2) 3 2/33, 461 $ - 
1902 == 2/ 49,786 373,928 
1903 150,002 36,767 311,396 
1904 83,012 23,572 203,816 
1905 63, 264 67,298 575,355 
1906 "122,908 . 70,657 740,585 
1907 186,988 ~ 75,569 688,371 
1908 81,518 64,731 655, 245 
1909 46,005 104, 474 939,014 
1910 162,069 148 ,826 1,380,731 
1911 76,097 122,075 1,109,770 
1912 104, 326 125,252 1,265,339 
1913 84,911 167,094 1,672,565 
1914 54,677 121,817 1,323,194 
1915 255,140 26,574 232,071 
1916 634,447 9,270 204,183 
1917 232,105 3,966 232,601 
1918 103,233 19,049 824,022 
1919 103,311 9,471 270,721 
1920 406, 204 14,780 373,165 
1921 525,452 6,788 - 250,932 
1922 72,265 1, 267 ,622 
1923 72,955 - 1,022,968 
1924 64,785 _ 1,172,403 
1925 68,395 1,160,830 
1926 90,293 _ _ -1/438,765 
1927 59,261 “ 946,361 
1928 62,481 966,183 
1929 56,879 877 ,090 


V4 


Price to. Sept. 22, 1922, 


= va . 


TARIFF DUTIES | 


I. C. 6437 


Magnesite Imported for Consumption in the United States! 


en on crude of: earetneds not purified!” 


1f Data from anndal ‘chapters. of Mineral, Resources of se alc ea dad 2s 
2/ Crude included. with calcined.  < . | 


4 


was specifically mentioned as free of duty. The act of 1922 (par. 204) provides 
dutiés as follows:- Grude magnesite, : five-sixteenths' of.1 cent per pownd;: caustic 
_ elacined magnesite,. five-eights of 1.cent per pound; dead~turned and #Zrain, 

magnesite, not suitable for manufacture into oxychloride cements, twenty-three 
fortieths of 1 cent- per pound... By Presidential proclamation, effective 
December 9, 1927,-and following an investigation by the- United States Tariff’ 
Eolmission, the duty on caustic caleined magnesite was increased to fifteen- - 
sixteenths of 1 cent per pound and a: corresponding increase was made on crude: 
magnesite to fifteen-thirty-seconds of 1 cent per pOMnes. | 
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Tne tariff act of 1930 (par. 204) made no changes in the rates but 

amended the phraseolsgy svecifically to include "periclase" under the 
. category of "Cead-burned." Per short ton the present rates are as follows: 
Crude, $9.375; caustic, $18.75;-and dead—burned, $11.50. 


BXPORTS 


3 ‘Exports of magnesite are small. An examination of producers! and. 

~~ ——wieaLerslLorecenaa~b¥ the United States Tariff Commission showed that during 

| six months of 1923-24 less than 100 tons of magnesite in all forms was 

exported. Official statistics are not available. <A few thousand tons of. 
maznesia products, including pipe and boiler coverings (made from dolomite), 
are exported annually, and small quantities of magnesite brick are shipped 
to Canada and Mexico. 


’ DOMESTIC CONSUMPTION AID SUPPLY 


The arnual additions to supply of magnesite may be considered as_ 
domestic sales plus imports, as' exports are negligible. Although: such 
figures take no account of stocks at grinding mills and in consumers! 

ads, they do furnish & fairly accurate. index of consumption. 


Wagnesite supply in the United | States, fron 1923 to 
1929 compared to the pre-war supply 


In short tons) 
Caustic caicined Deaa-burned 
Total |DomesticiImports |Total 
(sales) |for con-| new 
sumption |suppl 


Year | Domes- 


Pre— 

war gies, 444|128, 444 
1923 61,726] 96,156 
1924 48,651! 78,481 
1925 51,320) 80,420 
ata 75,045/118,075 
1927 49,693; 89,902 

' 1928 57 ,007 | 102, 237 
1929 -- 46, 382)125;,082 


1/ Average production of crude magnesite, 1909-1913, as reported in published 
statistics, converted into caustic calcined (for use mainly in paper in- 
dustry) on basis ef 2.0 tons crude to 1.0 ton of caustic. 

2/ Estimated from general imports (calcined and dead-burned magnesite not 
segregated) by countries during five-year period ending June 30, 1914. | 
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FOABIGN SOURCES OF SUPPLY 


The foreign countries that nave entered into the American magnesite 
situation are Austria, Czechoslovekia, Italy, Greece, Britis India, Canaca, 
and to a very minor extent, Mexico and Venezuela. Small exports have been 
made to the United States from countriss other than those named, as, for 
example, from Norway (via Scotland) and other Buropean countries; and at 
least two British colonies, Australia and the Union of South Africa, are 
fairly important sources of world supply, elthough their output is almost 
exclusively for local consumption. Data with resard to tnese minor producing 
countries, however, are rather measer, and so lons as it appears that the 
major producing localities are more than able to sunply the demands of inter- 
national trade, most of them can te dismissed in the presont paper merely by 

tis briefest mention. 


Toe Evropean producers including those in tne former Austro-Hungarian 
Empire are associated in a cartel whicn fixes prices and production and 
allocates markets to a greater or lésser extert. 


Austria 


The former Austro-Hungarian Empire was the largest producer of 
magnesite and contained by fax the larzest known reserves of the mineral. 
Following the division of the Empire, approximately two-thirds of the pro- 
ductive capacity and probably a lazeer fraction of the reserves were allocated 
to the Republic of Austria. The productive deposits a:e round mainly in the 
region to the southwest of Vienna in a long and rather narrow belt extending 
westward from Semmering through the Murz Valley to the Tzrol. This belt, in 
fact, veaches across the frontiers of italy, Jugoslavia, and Hungary, across 
Czechoslovakia and perhaps beyond into Germany. The workable deposits are in 
the form of lenses, and in Austria alone there are perhaps 10 or 12 of these 
lenses lar:,e enough to be worked; several are very large indeed. The largest 
known deposit is near the town of Veitsch, in Styria, not far from Mitterdorf 
and about 60 miles from Vienna. The Oberdorf and Kraubauth mines are 18 and 
33 Miles, respectively, farther to the southwest; and Radenthein is 50 or 75 
miles still farther and more or less in the same general-line. The tzpical 
Austrian magnesite is of the crystulline variety and contains enough iron to 
produce a good quality of cead-burned material with a minimum of fuel. 
amorphous magnesite, however, is produced in tue Republic and appears in ex- 
ports both as raw magnesite, shipped mainly to Bavaria, and as caustic cal- 
cined magnesite which is exported to various parts of the world, Germany, 
nowever, being the principal consuming covntry. The United States is still 
the principal market for Austrian dcad-burned o2 erain magnesite, and in 1913, 
before domestic supplies were developed, this country accounted for 55 per 
cent of the total production (mostly exported) of 200,947 motric tons of dead- 
burned magnesite within the Austro-Hungarian Empire. In 1929 the total ship- 
ments of raw magnesite were 1,421 metric tons, as compared with 1,932 tons in 
1928. Exports of deeds uened aasnedite rose from 75,597 tons in 1928 to 90,245 
in 1929, 48 per cent of which went to the United States. The exports of caustic 
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calcined magnesite also increascd, amounting to 27,455 as compared with 
23,175 tons in 19528; 68 ver cent of the shipments vere to Germany. Next 
to the United States, Germany and the United Kingdom are the principal 
buyers of dead-burned material, their combined purcnases accounting for 
about one-fourth of tne total exports in 1929; tho remaining one-fourth 
was scattered among more tnan a dozen smaller European consuming countries 
and a pee nOas dis tant localities. ti ee | OF : : _ 
During 1929 ei total Austrian eeoanction of crude ge rncsivey, in-' : 
cluding both crystalline and amorphous, was. about 438,000 metric oe this, -: 
figure’ compares favorably with the output of 452,429 tons for all-of - mae 
Austria-Hungary in 1913 and represents a remarkable increase over the pro- . 
duction in. intervening years. Four companies contributed to, this produc-. 
tion, but two of them, the Veitscher Maznesitwerxe A. G. and. the .. 
Ossterreichische-Amerikanische Mazsnesit A. G., the latter an American-owned 
concern, contributed more than 92 per cent of the total. The two. snaller. 
companies, the Steirische Magnesitindustrie A. G. and the Alpenleendische 
Bergbaugesellschart, m. b. H., mined only oar Renee oe acy is not 
‘used for the manufacture of dead-burned. | : 


At the end of August, German steel interests obtained a laces share 
in the Veitscher Co. t present about 33 per cent of the shares of this 
important concern are said to be German owned (Darmstaedter und National 
Bank of Berlin); 25 per cent are owned by a French steel company (Creussot- 
Schneider); 17 per cent by an Austrian bank (Oesterreichische Creditanstalt); 
noe the eenesntns eo per oe: by various other concerns and snd va Goel 


ok new company, (Hea peanea a. G., was poeued be Aneeican. ane 
Austrian investors. In eddition to acquiring mining rights on several | 
magnesite deposits, most of them small, in the western: part:of the Federal 
State of Salzburg and in the eastern part oF Eyton: “the nev concern owns 
lignite mines in Carinthia. . 4 a ee 


In 1928 the industry employed 2,100 persons.: Wages are fixed by 
collective agreement. In 1913 men were getting the equivalent of 40 to 50 
cents and women were paid 20 cents.per day of.10.hours.. In 1928 miners 
received $1.14 (8 schillings) and kiln operators $1.43.(10 schillings). for 
8 hours work. In-1928 there were 46 pit kilns, 3% rotary xilns, and @lso 
11 brick-ovens, but this equipment was operated at only 45 to 65 per cent — 
capacity.: In the pit (shaft) kilns, producer gas made from: bituminous coal 
is used, but in the rotary kilns lignite may be emoloyed‘in: the proportion 
of three parts lignite to one part of coal dust. The lignite is of local 
origin whereas the bituminous coal comes from Upper Silesia; for a time | 
after the war coal had to be imported from the United States. The ratio of 
fiel to raw magnesite in the shaft kilns is about:32 per cent. From one-_ 
third-to one-half (40,000 to 50,000 tons) of the output of dead-—burned 
maonesite is made into brick in Avetrian factories. The cost of production 
of grain magnesite is estimated at around $12 a metric ton, to which must | 
be added a 5 per cent comnission levied by the sales cartel. The cost of 
crude magnesite is given as $2.50 a metric ton at the mines. is 
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Some portion of the Austrian magnesite is shipped by way of Hamburg, 
but the bulk of it has aways passed through Trieste which has been an _ 
Italian post since the war. According to statements presented in connection 
with American tariff lezislative discussion (unpublished), the freight rates 
as of tlarch, 1922, were: Fro Radenthein to Trieste, $1.51 a metric ton: 
from Veitsch or Mitteldorf to Trieste, $1.29 a ton: and from EHichberg to 
Trieste, $1.43 a ton. 


Czechoslova:ria 


Tie magnesite reserves of the Gormor aistrict, formerly in Slovalr- 
Hungary, were assigned to Czechoslovakia ‘when the Empire was divided. The 
productive capacity of this portion of the field is only about one-half that 
of tne Austrian... The largest operator is the Magnesite Industrie Gesellschaft 
with offices in Budapest, Hungary, and plants at Hunsta (Jolava); the 
Allgemeine Magnesite Gesellschaft with offices at Bratislava (Pressburg) and 
plant at Chyrnes the Vereinigte Goermoer Magnesit Gesellschaft, with offices 
in Budapest and plant at Hunsta (Lovinobana); and the Maehrische Magnesit 
Gesellschaft at Bruenn. The West Bohnische Kaolin and Schamottenwerke 
(formerly the Herkules A. G.) operates a factory making magnesite building 
materials in the Prague district, largely for export. In addition to being 
used locally in the iron and steel industry, Czech magnesite is shipped by 
rail and inland waterways to Germany and Hungary, and in some years much of 
the maguesite shipped to the United States from Hamburg was of Czech origin. 
Though somewhat less favorably situated for overseas trade, the Czechoslovakian 
industry is better supplied with coal than the Austrian producers.e. 


Italy 


In Italy compact magnesite has been mined at Castiglioncello,; at 
Monterifoli, and on the island of Elba - all in the Firenze mining district, 
which includes the provinces of Pisa and Livorno. It has also been produced 
to a small extent in the province of Turin. In Elba (Livorno) the magnesite 
occuss in altered serpentine on the slope of the Monte Capanne, in the 
Commune of Campa; the production has come mostly from gopher holes and has 
been sold mainly for use in pottery manufacture. The Castiglioncello 
deposits are in the commune of Rosignano Marittimo within one mile of the 
Livorno-Vada railway and consist of three larze veins, 3 to 10 metres thick,. 
in serpentine near a contact with sedimentary (Eocene) rocks. The ore, 
which contains about 2 per cent iron oxide and 5 per cent calcium carbonate, 
is calcined locally and the product is made into brick at Vada.. At 
Monterufoli (Pisa), the deposit is a vein 4 to 8 metres thick which like- 
wise occurs in serpentine near a contact with Eocene beds, which include 
chalk, The raw magnesite, after removing the associated chalcedony and 
quartz by hand-sorting, contains under 10 per cent carbonate of-:lime, between 
e and 3 per cent of iron oxide, and only about 1 per cent insoluble... It is 
hauled in carts about 24 kilometers to tne Monterufoli station, thence by © 


rail to Argenza, and is finally carted to Montenero (Livorno) where it is 
calcined.© 


OQ 

e4 Tne data in this paragraph are from the report of the Imperial Mineral 
Resources Bureau (London) on Magnesite, 1913-1919. 
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a Italian production: rose from.only a few hundred tons to over 50,000 

_tons annually durinz the ware ‘In 1928. the output wes 11,690 tons.’ Dead- 

- burned magnesite is imported into Italy from Austria’ fon Toca consumption 

: and, ‘as ‘previously noted, much the larcser past of the Austrian: exports to 
overseas: destinations, including the United ees are by way of tha 

Italian port of Trieste. : 


Greece 


Grecian magnesite is of the-noncrystalline or amorphous type like 
that of California. Before the war the world's supply of magnesite marketed 
in the crude or caustic calcined condition came princiaplly from deposits 
situated in the island of Eubsea,. Considerable magnesite has also been 
mined, principally in recent years, on tne ‘Chalcidiki Peninsula in Macedonia 
and on ‘tite island of Mytilene (Lesbos) off the coast of Asia Minor.. Both 
these areas were formerly Turkish territory. Other occurrences, probably 
not of economic importance, have been noted in the regions of Hermioni and 
Atalanti and in the district north of the Gulf of eOnsnuie : 

‘In ee there are three maenesite reducing alee rieta, all 
located in the northern part of the island.. The most. important with | 
respect both to total production and to ‘reserves. is. the region of Limni- 
Mantoudi, but successful mines are situated near ; Chalkis on the Atalanti 
Canal to the southwest and several, prospects have been opened wp in the 
region of‘Mourtia- some 20 miles northeast of’ the village of Mantoudi. In 
the Chalcidiki-Peninsula there are likewise threé districts - namely, at 
Yeralzino, at the base of the Gulf of Cassandra; at Vavdos; and:(still 
further to the northwest) in the vicinity of Saloniki. 


:- According to Thoenen25 crude magnesite can be mined in Euboea and 


- delivered on steamers at $2.50 to $5 a ton. Miners are paid 50 to 60 


‘drachmas (625 to 873. cents) per day of 8 hours. Common labor gets, 40 
drachmas: (50 centa) and women 22 drachmas (275 cents) a 10-hour shift. 
a masnesite veins, are wide ate is largely by open-cut.e 


‘ The iesee operator is die Aupe-Sredeiieneaite Co. : and there is 
said to be an effective ‘combine of producers which operates successfully to 
maintain prices. Formerly about two-thirds of the Grecian output | was 
shipped. crude and was calcined in northern. Germany or the Netherlands; most 


_ of the Grecian magnesite sold in the United States has been calcined or at 


least ground and packed in Rottérdam .From-the official figures’ showing 
quantities of raw magnesite sold or treated in Greece. it would appear that 
a larger. proportion of the material is now calcined locally. According to 
the Imperial Mineral Resources Bureau,“ large gas-fired kilns are used in 
Greece. Formerly these were all of the Schmatolla type but subsequently 
various improvements,» including Hoxert eos generators, Steiger kilns, and 


25 “The dnen, J. R., Mining Grecian Me neste: “Eng. Min, Toure, vole 125, 
No. 16, April 21, 1928, “pp. 644-648. _ 
26. Imperial Mineral Resources Bureau, Work cited in footnote ‘24, De 35. 
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pressure and exhaust. fans have been introduced. As a result of these im- 
provements the consumption of coal in making caustic calcined magnesite 
has been reduced from 6 to 7 cwts. per ton of product from tne old tyve of 
bottle kiln, to 4.8 cwts. ard in the latest type of kiln to only 4.6 cvts. 
The coal is in part imported, but lignite mined on the island of Euboea is 
also us2a for calcining na Hee ese? 


Tne following. eabig: gives the official statistics of cruce magnesite 
sold or treated by the various Grecian co.awanies curing 1928. 


Crude maznesite sold or treated by Grecian companies 
during 1928 


Sold crude, Treated, 


Company District metric tons | _metric tons 
Anslo--Greelc Magnesite Co. Limni 996 | 16, 5&2 
Do. Chalkis — | 3,027 
Co. | Pili 5,773 -- 
Ste. Financiere de Grece Mantoudi . 337 Leye27 
W. Huvzer = Chalizis 620 & 047 
Do. | Limni | 4,330 10,785 
Ste. Internationale ces Mines| Livadakia | 2,774 -— 
C. Sovlitos and | 
P. Lamprianidis Gilatista -— 24.009 
Ste. Industries Allices de | 
Maonésite : | Xiropotamos | 820 1,871 
W. Huyzer (Mytilene) Mikri Limni | -- ~- 
E. Tragalcis 1/ Polichnitos -- ae 
Ste. Daphnopotamos Mantoudi -- 7280 
Anglo Greek Marnesite Co. fo: 
(Chalcidiki) Yerakini' = | 3,970 10,765 
Ste. de Recherches et de | 
Travaux Miniers Vavdos | 
Miscellaneous -- 
Total 


Averazs valve in drachmas | 
1/ Proxiced 900 tons. 
2/ Total. of individual items is 67,831. 


British India 
Tne third larzest producer of amorphous magnesite is ‘Briti sh India. 
Most of tne output has come from the "Chalk Hills" of the Salen district in 
Madras Presidency and the renainder has come from Mysore. 
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Te Chalk Hills are situated 4 or 5 miles to the north and northwest 

of the town of Salem, within about a mile of the Madras railway and 200 
miles from the port of Madras. The magnesite occurs in interlacing veins 
which stand out prominently above the surrounding, serpentinized peridotite 
(olivine rock). According to Middlemiss,°’ magnesite constitutes from @ 
third to a half of tne total volume of the rock over an area of 620,000. - 
. square yards and about .a tenth to a sixth over an area of 5,536,000 square 

yards. The richest outcrops form hillocks rising as much as 140. feet above 
the plain —- indicating tnat an almost unlimited supply may be obtained: by 
simple quarry methods. The magnesite is hand-sorted and sacked at the 
quarry, about 15 per cent of the rock broken being shipped. Calcining is 
done partly at the mine and partly at the port of Madras. Evidently some 
grinding has been done in India but the exports to the United States have 
consisted of lump caustic some of which has been shipped by way of the 
United Kingdom. | 7 : 


In the Mysore State magnesite deposits occur at a number of points 
in the Mysore and Hassan districts in the south-central part of the Indian 
- Peninsula. Apparently the only important ones are at Dod Kanya and Dod 
Katur which are situated between Mysore and Nanjangud. Near the surface the 
material is often admixed with a nodular calcium carbonate (Kankar) but 
within a few feet clean magnesite containing under 0.5 per cent of lime is 
found. 


Canada 


The only important magnesite-producing area in Canada is in the 
Grenville district, near Calumet in Arzenteuil County, Quebec - about half- 
way between Montreal and Ottawa. Many otner occurrences are reported and 
there are deposits of considerable extent doth of magnesite and of hydro- 
magnesite in British Columbia but, due only in part to transportation costs, 
little or no commercial developments have taken place elsewhere in the 
Dominion. © 


The Quebec magnesite is mixed with dolomite and serpentine and the 
prodact is invariably high in lime. Being cheap to mine and relatively 
close to consuming centers in the United States, the deposits were exploited 
successfully during the war. As the lime content was considered an undesir- 
able impurity by both steel makers and flooring manufacturers, production 
dropped off after the Armistice, reaching a post-war minimum of 3,827 metric 
tons in 1925. The deposits have been fully described by Wilson“® who esti- 
mated that there were in sight in 1917, 686,900 tons of magnesite containing 
less than 12 per cent of lime, and 483,700 tons of magnesite-dolomite con- 

taining more than 12 per cent Cao. | | 3 


2? Quoted in Imperial Mineral Resources Bureau report: Magnesite (1913-1919), 
p. 17. 

28 Wilson, M. E., Magnesite Devosits of Grenville District, Argenteuil 
County, Quebec: Memoir 93, Dept. of Mines, Canada, 1917, 87 pp. 
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In recent years active work has beer carried on in the laboratories 
of the Dominion Devartment of Mines at Ottawa under the directim of its 
National Research Council. A patent has bdeea talen out on a process for 
mechanically enriching the material; it was found that light crushing of 
the carefully calcined rock pulverized the softer magnesite so that the 
portion high in. lime and silica could be larzely removed by screening. It 
was also found, after a long series of calcining experiments, that a suitable 
product could be made without removing the lime. It is claimed that tunis 
new dolomitic material is sufficiently refractory and that it is more 
quickly, "burned in" in a furnace than a masnesite bottom. Both Canadian 
and foreign patents have been apvlied for on this vroduct, which is finding 
a sale in Canada and in the United States and England. Methods had previous- 
ly deen, ‘worked out for producins a lightly calcined product suitable for use. 
in Sorel cements. .The National Research Council's staff also undertook to 
develop a method of. making bisulphite liquor. for use in the production of 
sulphite wood pulp. Ordinary raw magnesite used for this purpose dissolved 
too slowly and also produced sludge that tended to choke the towers. 
Calcined material likewise was unsatisfactory because of its lack of 
mechanical strength. The method recomaended was to introduce the finely 
sround or slaked material with water into towers filled with coarse lime- 
stone. Research on. the possibility of manufacturing refractory brick from 
the Canadian material is also said to have produced encouraging results. 

The laboratory work is being continued under a cooperative arrangement with 
the operating SCMpante es 


In 1930 the duties on caustic calcined magnesite or plastic magnesia 
and those on dead-burned or sintered magnesite were increased. The present 
rates are <0 per cent ad valorem on imports from Great Britain and 25 per 
cent on imports from other countries. 


Mexico 


: . On the island of Santa Margarita in Magdalena Bay, Lower California, 
there are extensive deposits.- estimated to contain from 300,000 to 800,000 
tons of magnesite. It is a mountainous island cut vp by canyons in which 
massive magnesite several feet thick is exposed. During and for a time after 
the World War, the rock, which was quite pure, was snipped coastwise to the 
calcining plant at.Chula Vista, Calif., south of San Diego. The venture was 
financed by American capital. 


some deposits of magnesite have also been reported as occurring on 
Cape St. Lazaro in Magédelena Baz7; on Cedros Island in tne Bay of Sebastian 
Vizcaino, Lower California; and in other parts of Mexico. The entire pro- 
duction has been very srall and all of it.:has apparently come from the 
Island of Margarita. In 1920, comparatively a good year, only 500 tons were 
produced. : 


29-:-Chemical News eondon) The Canadian pueaueene Industry: Mar. 7, 1930, 
pp. 149-151. 
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Venezuela 


Large deposits of the massive or connact t:ppe of maznesite are 
found on the Island of Margarita near the northern coast of Venezuela. The 
chief deposits are about a mile from the Port of Porlamar and 3 miles from 
the Port of Pambatar, both of which have good shivping facilities. The 
deposits were opened up by American interests in 19l2 and shipments.began in 
the second half of 1913. Since there is no domestic market in Venezuela, 
the entire production has been exported in the form of crude magnesite. Tne 
maximum exports in 1916 amounted to 6,360 metric tons. In 1917, due to the 
necessity of conservinz shipping, the importation of crude magnesite from 
Venezuela was virtually prohibited by the United States Shipping Board, and 
exports were not resumed until 1920. As a result of litigation between the 
lessee and the owner the mines were closed in 1921, and althougn a decision 
was rendered by the courts in favor of the lessee in 1925, no output has 
since been reported. The total exports have amovnted to 20,060 metric tons, 
all of which were shipped to the United States, except for 2, 000 tons shipped 
to Great Britain in neaee oo 


Before the war Venezuelan megnesite was sold at a profit for $7. per 
ton delivered at New York, after payine the freight of $2.25 per ton from the 
Port of Manzanillo. Labor is chean and is said to be reasonably efficient. 
The wages of common labor were equivalent to 60 cents a day and skibled work- 
ers were getting $1 a day in 1925. The magnesite is write in color and quite 
free from impurities, running up to 95 per cent magnesium carbonate, 3 per 
cent Silica, 0.55 per cent alumina and iron oxides, and 0. 75 per cent lime. 
Four quar: sies were opened at the La Loma de Guerra. The yield in maznesite 
is said to exceed 10 per cent of the total rock broi-en.® 


Other Foveizn Countries 


In Australia magnesite of the compact or Grecian type occurs in many 
different localities. The more important deposits are in and near Fifield 
and Picdaont in New South Wales, Heathcoate in Victoria, Tumby Bay in Sovth 
Australia, and at Horseshoe near Peak Hill in Yestern Australia. Tie bulk 

of the Austradian output, however, has come from one mine in New South Wales 
which produces about 10,000 tons anmually, princivally for the refractory 
needs of the Broken Hill Proprietary Co., Ltd. In 1928, New South Wales pro- 
duced a total of 10,659 tons, valued at $68,331: Victoria contributed 72 tons, 
valued at $1,153; and South Australia produced 48 tons, valued at $437. In 
the Union of South Africa amorvhous magnesite is found in deposits of consid- 
erable size in the Barbarton district, eastern Transvaal, at various localities 
near tne railway line between the stations of Kaaomuiden and Malelane. 
Kaapmuiden is about 87 miles from Delagoa Bay and 500 miles from Johannesburg. 
In 1913, the Transvaal produced 631 short tons of magnesite; in 1323, the 
output was 1,635 short tons. / 


Ba ae es ee eae ee ed 
SO McDonough, Dayle C., U. S. Council Caracas. Report dated Auz. 20, 1925. 
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Before the war Russia imported considerable quantities of magnesite. 
The domestic production amounted to 60,617 metric tons in 1913, but was 
insufficient to supply the reqvirenents of the country. During recent years 
production has expanded substantially, reaching nearly 120,000 tons in the 
fiscal vear of 1927-28. Imports, which amounted to 12,341 metric tons in 
1913, dropped to 1 ton in the fiscal year ending Sept. 30, 1929, while ex- 
ports, nonexistent in 1913, rose to 16,442 metric tons in 1928-29. Aside 
from the Satkin deposits in the Urals, which were worked before the war, the 
Khalilov deposits are now being worked. The averaze analysis of the Ural 
magnesite (calcined) is given as follows: Me0, 90-92 per cent; Cad, 3-4; 
Sido, 2-3.5; Fe.0z, Alo0, , 4-5; loss on ignition, 0.5-1 per cent. 


In Germany deposits of almost theoretically pure magnesite were 
worked for many years near Frankenstein, Silesia. Production seems to have 
consisted larzely of surface bowlders. In northern Spain, in the Province 
of Santander, about 60 kilometers by rail from seaboard, coarse crystalline 
magnesite occurring in lower Cretaceous limestone and dolomite strata has 
been mined to the extent of 1,000 tons or more annually since at least as 
early as 1905. The magnesite of Santander Province has been stated by some 
authorities to consist of breunnerite similar to that mined in Austria, but 
other reports indicate that it is impure hydromammesite of rather poor 
quality.31 The magnesite deposits. of Norway are near Snarum in the Modum 
district in the southern part of the country, about 35 miles from Drammen 
and witnin easy access both to that port and to Oslo. The magnesite is 
found in veins averaging 13 feet thick in a mass of serpentine associated 
with scnists and quartzite. The magnesite is remarkably pure, lime in 
particular being completely absent, but serpentine is added to the magnesite 
for sintering and brick making. The resulting product after calcining con- 
tains magnesia, 83.6 per cent; silica, 9.3 per-cent:; alumina, 2.0 per cent; 
and ferric oxide, 4.6 per cent.9@ Deposits similar to those in Norway are 
reported in Sweden but being rather inaccessible are not classed as commercial. 


MARKETS AND PRICES 


Crude magnesite is ordinarily marketed in lumps 4 to 14 inches in 
size because chemical manufacturers find that lump material dissolves more 
satisfactorily. Purity is demanded, but there are no standard specifica- 
tions. Usually a wnite-colored material has been preferred, although fre- 
quently an iron-stained ore may be quite as good .as a whiter product. 


The price of crude magnesite before 1913 was approximately $8 a net 
ton both in California and along the Atlantic seaboard. Some contract 
business was done at $7 and perhaps at less, but the quotation was usually 
above ratner than below $8. A little high-purity Grecian magnesite was sold 
at $20 or $25 a ton. In 1918 the wholesale price had risen only to $9.06 
f.o.b. California mines and the averaze sales price reported by domestic pro- 
ducers was only $7.83; Eastern quotations, however, were two or three times 


Sa et a eee, 
jl Imperial Mineral Resources Bureau, Magnesite (1913-1919): p. 34. 
dz Imperial Mineral Resources Bureau, Paze 33 of work cited. 
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as hich due to transportation costs. After the Armistice, isoort valuations 
declined fairly steadily, but the trend of California prices was upward, 
reaching a pea of $13 in 1923, after the dvty under the toriff act of 1922 
became operative. Tne declining demand fom crude magnesite due to the in- 
creased substitution of caustic calcined has subsequently been reflected in 
lower prices. In 1929 the price of crude magnesite, f.o-b. California mines 
wag nominally S1ll a ton but there were no sales. The New York price was 
evidently much higner. 


- Caustic calcined magmesite varies considerably in chemical composi- 
tion so no very definite limits can ve stated. In zeneral the magnesia 
content seldom if every crops below about 75 per cent and may slightly exceed 
90 per cent; usually it is not less than 85 per cent. Lime (Cad) is prefer- 
ably. under-1.5 per cent but. move often ranges from 2 to 6 per cent; silica 
may vary from 5 to 15 per cent; and ignition loss may be anywhere from 1 to 15 
per cent. Attention is. often geiven to the quantity of "free maznesia" rather 
than the total acid soluble magnesium oxide as determined by ordinary chemical 
analysis; mognesium carbonate and hydrate are likely to be present and being 
virtually inert do not contribute to the value of oxychloride cement mixtures. 
Caustic calcined magnesite: shovld not be exposed for a long time to moist air 
before use. Color is a factor, and domestic Grade. A, which is white, | 
regularly commands $1.40 to $3 per short ton more Ahan Crude B, wnich is 
cream colored. Grecian magnesite, calcined at Rotterdam, is slightly pink, 
wnereas similar material, calcined at Paisley, Scotland, at a lower tempera- 
ture, is whites Indian magnesite is generally considered the whitest of all 
and as such may command a prenium. White, cream, and pink magnesite all maxe 
good. stucco and flooring and the different kinds, both foreign and domestic, 
are often blended, with satisfactory results.o° The difference in shade is 

generally so slight .as to be recoznizable only when different samples are 
examined side by side and the color of. flooring or stucco depends quite as 
mach on the color of the. pebble-dash or, filler as upon the magnesite. Caustic 
calcined magnesite is senerally marixeted in a ground conditions; tne usual 

size specification is 80 os cent through 200-mesh with practically all 
through 100-mesh. ; 


| In 1913, Grecian caustic calcined mamesite, finely ground, brought 
up to $35 or $40 in New York and domestic. maznesite of like quality sold for 
$30 to $55 a ton in San Francisco. In 1912 Grade A ground magnesite was 
quoted at O57. oO and lump caustic. at $e. 80 per.ton f.o.b. California mines 
but these prices were prosressively reduced. Harly in 1925 lump caustic was 
quoted at $55 and eround at $42.50 a ton, f.o.b. California points, but in 
August Grade A (80 per cent through. 20Q-mesh) was reduced to $40 and Grade B 
to $38; the average sales price reported by producers in that year was $52.75 
_@ ton. Magnesite from Greece was quoted in 1925 at $50 to $51 a ton ceief. 
New York, duty paid. The quotations for domestic material. showed some in- 
provement later, and in 1929 producers reported sales of high-zrade caustic 
Magnesite at prices as high as $45: due-in part to an increase'in the rela- 
_ tive amount of high-quality material sold, tne average sales. value in that 
year was $35. 94a ton as compared with S34, 23 in 1928. 


34 U. S. Tariff Commieaien. Crude and Caustic Calcined. lngnesite: 
Preliminary Statement to the Trade, May 19, 1926, pe 25. 
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Lump caustic is shipped in burlap bags and also in bulk in box cars. 
The zround magnesite is packed in 150-pound sacks or paper bees! or in paper- 
lined barrels. 


'Dead-burned magnesite usually contains from 8 to 14 per cent of 
impurities in the form of iron oxide lime and silica, as these are necessary 
to form the bond and to facilitate sintering. In general, material for the 
refractories trade must be moderately low in silica (mazciman 7.5 to 8 per cent), 
low in lime (1.5 to 3 per cent), and exhibit no ignition loss. Shrinkage 
after heating up to 3,000° F. should be practically nil. A mixture of sizes 
ranging from approximately one-half inch down to extremely fine particles is — 
generally preferred to either all fine or all coarse sizes.o% Since sintered 
magnesite is Deepen uninjured by moisture, shipments are often made 
in bulk. 


In 1913 Austrian dead—burned magnesite sold in New York at $16.25 a 
ton; the lowest prices recorded before the war were $15.72 f.0.d. docks at 
Philadelphia, $15.60 f.0.b. New York, and $15.20 f.o.b. New Orleans. In 1929 
the price was $19.40 per metric ton in Austria for domestic retail business | 
and $25.50 c.i.f. U. S. Atlantic ports. The latter price is equivalent to 
$23.13 per short ton, to which should be added the duty of $11.50, makings the 
landed cost $34.63, Early in 1928 the price of domestic grain magnesite was 
reduced from $29 to $22 a short ton, f.oeds Chewelah, Wash., and this was the 
price in 1920. The transcontinental freight rate is $18. 40 per short ton, 
and, as the combination rail-and-water rates is only a few dollars less, the 
price of foreign and domestic magnesite delivered at eastern consuming 
centers is practically the same. 


Average wholesale market prices of crude and caustic cal-— 
cined magnesite, pcr short ton Lels- 1929 


fe Se ee ee 


= _ Prices _ Prices | 
Year - Caustic Year | Caustice 
i Lum Ground Crude” Lump Ground 


1913 (3 $32.50 1922 $ 12.10! $36.50 $ 47.50 
1914 (3) 37.50 1923 13.72 36.35 44.25 
1915 (3) 47.50 1924 14.00 34.96 43.87 
1916 (3 47.50 1925 (3). 35.00 41.04 
1917 $32.50 (3) _ 1926 14.00 (3) 4/41.66 
1918 38.80 57.50 1927 14.00 (3) 4/40.00 
1919 (3) 57.50 1928 12.00 (3) 4/41.66 
1920 37 50 4/37 .50 1929 11.00 (3) 4/43.00 
1921 35.00 | 4/35.62 4] | 


1/ Data from Tariff Commission and Eng. and Min. Jour. 
2/ F.o.b. California mines. 

3/ Not reported. 

4/ Grade "A" calcined, 80 per cent through 200 mesh. 


54 Stone, R. W., Magnesite chapter in Spurr and Wormser's Marketing of Metals 
and Minerals, New York, 1925, p. 405. 
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Avera.ze wnolesale market prices of domestic dead—burned 


magnesite, per snort ton, f.o0.b. mines, 1920-19291 
California |. Washineton || [ California 
en | 


Washington 


1/ Engineering and Mining Journal. 
2/ Not-reported. 


Ayeraze sales price per short ton of crude marnesite as 


_ reported by producers, 1901-1921+ 
Year ia wie] ar ee eae 
$ 


1901 


1902 4.00 
1903 6.90 
1904 8.00 
1905 . 8.00 
1906 8-00 
1907 11.00 


: | ane 
1/ Data from the Mineral Resources of the United States (Annual), u. S. 
Geological Survey and U. S. Bureau of’ Mines. | 


Average sales act pee dice ton of crude, calcined, 


and dead-ovrned: mamesite as reported.by producers, 
_ , agge-19g9* 
Year - | -- Caustic calcined _. Dead-burned 


1922 $23.30 
1923 19.50 
1924 26.40 
1925 31.74 | 

1926 25.62 
1927 24.63 
1928 23.80 

1929 -19.60 


(3 | | 
1/ Mineral Resources of the United States (Annual) - U. S. Geological - 
Survey and U. S. Bureau of Mines. : , . 

2/ None sold. 


8929 | | es SAB as 


Google 


I. C. 0437 
BIBLICGRAPuUY 


Domestic Devosits 


California. 


Bandnann, , and Adams, , Magnesite in Califownia. Eng. and Min. Jour., 
Auge 15, 1903, p-. 244. Discusses deposits at length, in Tulare County 
aad tne State in seneral. 

Bradley, ¥. Meenesite in California. California State Mining Bull., 1925, 
147 pp. he 

dess, Frank L. Ti.e masnesite deposits of California, U. S. Geol. Survey 
Bull. 355, 1903, 57 ppe. | 

—--------- Tne worinzg masnesite deposits of California. Enz. Maz., vol. 
31, Auzust, 1906, pp. 591-704. 

tealeateteiaatan --- Some magnesite devosits of California. U.S. Geol. Survey Bull. 
285, 1906,"pp. 335-392. 

Mitchell, “dmund. Margarita magnesite, Los Anzeles Min. Rev., vol. 26, Pe 
po. 1do-16. 

Palmer, Lercy A. Magnesite mining in California. Min. Cong. Jour., vol. 13, 
March, 1927, pp. 180-134, . — | 
---------- 2b seaimencary maenesite deposit. Ene. and Min. Jour., vol. 102, 

Dece 2, 1916, pp. 965-967. 

Spinks, Cherles H. Magnesite and Its Uses, California Jour. Technol., vol. 4, 
October 1904, pp. &8-71. 

Young, G. ies -Magnesite mining at Red Mountain, calif. Eng. and Min. Jour., 
Aue. 1% 1925, poe 178-180. 


Washinston 


Dolman, C. D. Megnesite.e. Bull. Am. Inst. Min. and Met. Eng., Ausust, 1919, 
pp. 1193-1202. Describes particularly the magnesite deposits of Chewelah, 
Wash. ° . 

Jenkins, Olaf P. Am. Jour. Sci., vol.’ 46, 1913, pp. 538-644. Describes the 

spotted lakes of epsonite in Washington and British Columbia. 

Seisfus, S. S. Eng. and Min. Jour., vol. 124, Nov. 26, 1927, pp. 853-857. 
Some zeological features of the Washington magnesite deposits. 

Whitvell, Geo. E., and Patty, Ernest N. The macnesite deposits of Washington, 
their occurrence and technology. Wash. Geol. Survey Bull. 25, 1921, 194 pp. 

Willis, Bailey. Some geological features of the Washineton marriostte dsuoeite. 
Enge and Min. Jour., vol. 124, Nov. 26, 1927, pe 358. 


Foreicn Devosits 
Africa 
Mininz Journal (London). The mineral Resources of Tanganyika. Vol. 151, 
_,April 28, 1928, p. 342. Refers to occurrences of magnesite in the Xisitwi 


Mountains. 


8929 ae 2 


Google 


Ta. Cs 6257 
Australia 


Ball, Lionel C. Notes on magnesite. Queensland Govt. Min. Jour., vol. 12, 
April 15, 1911, po. 174-175. ae 

Bulletin of the Imperial Institute, London, Magnesite. Vol. 16, Oct.-Dec. 
1918, Pe OO4. 

Gee, Lionel. A review of mining serene in tne State of South Australia, 
Dept. of Mines, Adelaide, Vols el,.1915; 0s Ile 7 

Industrial Australian and Mining Standard. .Maenesite in Queensland. Vol. 78, 
July 14, 1927, p. 42. Oo 

dining Masae ine (London). Magnesite in Queensland. Vol. 38, April, 1928, 
pp. 224-225. : 

Mining Review (Dept. of Mines, South Australia). Magnesite. Vole 47, Dec. 
31,4: £9272-D. S0< | : ; 

New Zealand Journal of Science and Technology. Mesnestte and dolomite of 
‘Australia and New Zealand, 1918. Se from New Zealand Jour. of Sci. 
and Teche, vole 1, No. 6, 1918. . _ 

Nye, P. B. Meenedite and dolomite in faenaie. “Min. and Met., Aug., 1925, 
pe 38. 

Petterd, W. F. Minerals of Tasmania. Pavers and Proce Roy Soc. of. 
Tasmania, 1893. Hobarth, 1894, p. 45... 

Queensland Government Mining Journal. Mamesite in eiscastand: Vol. 8, 
Auge, 1907, p. 405. 

Robinson, Thomas H., American Consul General. Magnesite deposits. Monthly 
Report on Australia, Consular File 9964, Aug. 23, 1927, 4 pp. 

South Australian Dept. Mines Mining eo Masnesite deposit near Johnburg. 
Vol. 42, Jan.-June, 1925, p. gl. 

Ue. S. Department of Commerce. Magnesite property offered for sale. Consular 
Report 598, Adelaide, Australia, July 28, 1919, 1 page. 

U. 5. Department of Commexce. Magnesite industry. Commerce Repts. 51, Nov. 
22, 1919, p. 1077. Before the war the magnesite industry was largely in 
hands of Germans. During the war very little magnesite was exported. 

Ward, Le K. Report on magnesite deposit near Copley. South Australian Dept. 
of Mines Mining Review, No. 45, Adelaide, 1927, pp. 60-61. 

Wasson, Thomas G. Quarterly report on Australian production. Consular rile 
9035, Nove 10, 1926, 2 vp. 

ainieneneiuntetentaten Quarterly report on Australian paeanetion: Consular Fila 9965, 
August 13, 1927, 2 pp. 


austria 


Clar, E. Microscopic examination of the magnesite deposit of Kraubath in 
Stai emaank. Z. prakt. Geol., vol. 36, 1928, pp. 97-102. Chem. Abs., 
vol. 23, Jan. 10, 1929, p. 64. 

Cornu, F. Magnesite deposits in Styria. Z. prakt. Geol., vol. 16, 1908, 
ppe 449-456; Digest translation, Trans. _Inst. Min. Eng., London, vol. 38, 
1910, pe 696. 

Dieling, G. Development of the Alpine magnesite industry. Montan. Rundschau, 
vole 21, Vienna, 1929, pp. 245-246. 


8929 - 46 - 


Google 


I. C. 6437 


Hurley, John P., American Consul Vienna. Austrian masnesite industry~ 
Commerce Rents. No. 18, April 30, 1928, p. 289. 

Industrial Australian and Mining Standard. Magnesite as an important .export 
of Austria. Vol. 79, July 5, 1928, p. 2. i 

Leitmeier, H. Austrian magnesite and its orisin. Mining and Met., Sept., 
1926, pe l2 of Index. : 

Montanistische Rundschau. Austrian maznesite industry. Vol. 21, Vienna, . 
1929, ppe 45-47. | : . 

Perkins, C. Warwick, American Vice Consul, Vienna. Magnesite production and 
trade in Austria. Commerce Repts. No. 14, 1929, es 98. 

Redlich, K. A. Magnesite deposits in Cariiuthia. cest translation, Trans. 
Inst. Min. Eng., London, vol. 38, 1910, po. 636- 6977 « 

Rozsa, Me Origin of the crystalline magnesite deposits of towers Foldtani 
Kozlony, vol. 55, Bucapest, 1926, poe 385-386. 

Scherer, Robert. ijaznesite. Vienna and Leipziz, 1908, 256 pp. The geology 
and working methods of magnesite deposits in Germany, Austria, Hungary, 
Greece, and Sweden. 

Steirische Magnesit Industrie. Magnesia. Chem. Abs., vole 22, Nove 20, 1928, 
pe 4737. 

Ue. S. Department of Commerce. Austro-American Magnesite Co. Consular Report, 
File 654, Vienna, Austria, Oct. 30, 1919, 1 page. Property not confiscated 
nor placed under control during the war. | 


Brazil 


Carneiro, A. J. de Sousa. The mineral wealth of the State of Bahia, Brazil. 
Min. Jour. (London), vol. 88, Feb. 12, 1910, pp» 190-191. 
fining Journal (London). Maznestte of Brazil. ‘Vole 88, pepe tes 1910, EPs 191. 


British Guiana 


Report of Commissioner of Lands and Mines. Magnesite. Enclosure to despatch. 
cl7 from Vice Consul Harold R. Brown, Georsetown, British Guiana, Sept. 163 
1929. 


Canada 


Bain, G. We. Types of magnesium deposits. Hcon. Geol., vol. 19, 1924, p. 412. 

Bulletin of the Imperial Institute of London. Report on mining operations in 
the Province of Quebec, during the year 1911, vol. 11, 1913, p. 537. 

Canada Mining Manval. ‘The. magnésite industry of eueb ec: Canadian Mining 
Manual, 1918, p. 196. | ee 

soudge, M. F, tenestan sulphate in Bz itish Columbia. Canadian Dept. Mines, 
Mines Branch, No. 642, 1926, ppe 62-803 Chem. Abs., vol. ae July 20, 1926, 
pp. 2502-03. 

Halstead, Albert, American Consul Gerieral, “Montreal, Canada. Production and 
trade in mica, Magnesite, etc. poacular File 8755, June 25, 1925, 14 pp. 
Hofviwn, G. Christian. Magnesite. Canadian Geol. Survey Ann. Rept., vol. 13, 

1963, pp- 1 R-64 R. | 


6929 - 47 ~ 


Google 


I. C. 6427 


Lakin, Harry Me Wier ean Consul, Honeveala: - Canada. ‘ The production of 
magnésite in Quebec. Consular File. 9518, March 31, 1927, 4 pp. 

Lanigan, A. R. The magnesite industry of the Province of Quebec. Canadian © 
Mining Joule, Vole 50, Gardenvale, 1929, pp. 306- 307. : 

Rhodin, B. E. F. Maznesium extraction. Min. and Met. » May, . 1926, ORs 28 of 
Tidex. = 

Wilson, M. E. estos ‘deposits of ‘Grenville District, Quebec.” Canadian 
Dept. Mines Geol.. ea ae vol. oo% 1317, 63 pp.3 Chem, Abs.; NOR: il, 
1917, Pe 3212. 


Cyprus 


De Gousey, V. E. (Anerican Vice Consul, Cairo, Baypt. ea quantity é and value 
of minerals exported from Cyprus during the calendar year, 1923. Consular 
File. 2901, July 15, 1924, 2'pp. | | 

Luke, H. C., and Doyz ee. J. J. The handbook of Cyprus. London, 1926, : 300 Ppp. 


Germany 


Daugherty, W. T. Current fusions ee Ga Gernan dye industry. , pu Cnieree 
Reports No. 34, Aug. 23, 1926, pp.. 478-480. 
Industrial and Engineering Chemistry. Menace of German Competition. Vole ‘7; 

No. 2, Jan. 20, 1929, p. 3 (News edition). 


Greece 


Binda, John L. Mines and minerals. of Macedonia: Daily Consular and Trade 

| Ronorte. Dec. 23, 1911, pp. 1509-1510. © SS | 

Fernald, Robert F. (American Consul, Saloniki, Greece). Magnesite deposits 
in the Cualkidiki Peninsula near Saloniki, Greece. Consular File 9574, 
Fed. 15, 1927, 6 poe | ; 

Sagui, C. L. The magnesite deposits of Buboea, Greece. Econ. Geol., vol. 24, 

Lancaster, 1929, pp. 654-657. 

Tnoenen, de R. onesie of Grecian Magnesite. Min. and Met., vol. 9, No. 254, 
Febd., 1928, p. 79. (Tech. Pub. No. 67, A.I.M.E., Feb., 1928, 9 pp.) 

U. S. Department of Commerce. Saloniki maznesite industry. Consvlar File 
416, May 18, 1919, 2 pp. Excerpt.from Report on Commerce and Industry. 


India 


Dains, H. H. The Indian maznesite industry. Jour. Soc. of Chem. Ind. , 
London, vol. 28, March 31, 1909, vv. 503-505. 
Lalkaka, B.S. . Mecties tum chloride manufacture and the pioneer } Mawaeeta 
‘Works. Jour. Indian Ind. Labour, vol. 2, 1922, pp. 455-443; Chem, Ads., 
vol. 17, March 20, 1923, p. 1111. | 
Natarajan, K. R. “Macnee site industry in India. Ind. and Eng. Chem., vol. 6, 
No» 2, Jan. 20, 1928, p. 8. ; 7 4 


8929 Ba OSes 


Google 


La Cx. 6437 
India, British 


Jenxins, Wa. Le (American Consul, Calcutta, India). Excerpt from Mineral 
Production in India. Consular File 9772, Feb. 15, 1927, 5 pp. © 


Italy 


Canaval, R. Masnesite deposits of Trens noir Sterzing. Ztschr. prakt. Geol., 
Berlin, 1912, pp. 520-325. 

Conti, P. G Production of aluminum and macnesium in Italy. Bol. dell'fassoc. 
Min. Iteliana, July-Aug., 1926, pp. 4&5-495. 

Mooers, li. Tobey (American Consul, Turin, Italy). Excerpt from dispatch 
"Teansission of preliminary annual report on commerce and industries 
(inclusive of usual quarterly report)." Consular File 9633, Feb. 11, 

1927, 6 DP e . ° 

---- = -—- Quarterly report Consvlar File 9069, Oct. 27, 1926 4 pp. © 

Phillipp, E., and Ness, M. Preliminary data on some minerals of the magnesite 
desosits of Baldissero and Caselette. Festschritt Victor Goldschmidt, 
Eeidelbers, 1928, pp. 208-209. | 


Manchuria 


Journal of Industrial and Engineering Chenistry. Manchurian Magnesite. Vol. 
ll, Feb., 1919, p. 155. ) oa 7 

Kato, Takeo. The orizin of the Manchurian magnesite devosits. Econ. Geol., 
vol. 24, No. 1, Lancaster, 1929, pp. 90-93.. 

Matsuura, Ryosaku. The study of the production of magnesium sulphate from 
Manchurian magnesite. Chem. Abs., vole 21, June 10, 1927, p. 1872. 

Niionomy, Ke. Magnesite deposits of Manchuria. Econ. Geol., vole 22, 1927, 
ppe 195-195; Chem. Abs., vol. 22, No. 15, Aug. 10, 1928, p. 2727. 

Soe eo Maonesite deposits of Manchuria. Chem. Abs., vol. 21, May 10, 
1927, pe 1427. 

---------- The magnesite deposits of Manchuria. Econ. Geol., vol. 20, Jan.- 
Febd., 1825, pp. 25-533 Ztschr. angew. Cnem., Oct. 15, 1918, Series 31, 
No. 83, p. 521. 

U. S. Department of Commerce. Magnesite of Manchuria. Commerce Reports, 
Jan. 29, 1920. | | | 


Mexico 
Orchard, J. E. Political and Comnerical Control of the Mineral Resources of 
the World. U. S. Bureau of Mines Number’ 35, Foreign File No. 914, One of 


& series of confidential mimeographed bulletins prepared for Government 
use by the Department of the Interior, Oct. 28, 1918, 45 pp. 


Norway 


Barth, Tom. Sagvandite, a masnetic bearing igneous rock. Norsk. Geol. 
Tidsskrift, vol. 9, Nos. 3 and 4, Oslo, 1927, pp. 271-304. 


8929 - 49 - 


Google 


I. C. S867 
Poland 


squire, Lowell. .Soisze observation of the nagnesite of Silesia. rans. Roy. 
Geol. Soc. Com., vol. 9, Penzance, 1875, po. 57-70. | 

Von zur Kchlen, L. Descrites a new m@znesite mine in Silesia. Z. prakt. 
Geol., vol. 28, Oct., 1920, pp. 155-158. 


Brodesia - 


Zealley, A. EH. V.. Magnesite. Rhodesia Resources Comaission, 1921, pp- 118-lel. 
7 ---------— Magnesite. Ninth Annval Report, Rhodesia Museum, Bulawayo, 1910, ° 
with appendix. The mineral resources of Rhodesia, p. Sl. 


Russia (In Europe) 


Geisler, aA. ‘Magnesite in the Knalilovski district, Russia. Geol. Com. Bull., 

vol. 44, Suppl. 4, Leningrad, 1926, p. 34 (In Russian). 

Isnatiev, N. The brucite and hydromagnesite of a new ceposit in the Urals. 
Cheme zlbs., vol. 22, Nov. 20, 1928, p. 4414. 

Urazov, G. Ge Magnesite. Mineral Resources of the U. S. S. R., Part 23, 
Leningrad, 1927, 22 pp. (In Russian). 


Se erbia 


Doelter, C. Die Mineralschatze der Balkanlander und kleinasiene, 1916. 
Roreiea Investigation, U. S. Geol. Survey, 1516, 71 vp. 


Snain 


Redlich, K. A. Map mesite deposits of Spain. Jour. An. Ceramic Soc., 
Abstracts., vol. 8, Noe 9, Sept., 1929, p. 663. 


syria 


U. S. Department of Commerce. Provincial Government of Syria's inquiry -in 
reference to exchange of wheat, flour and rice for magnesite. Commerce’ 
Reports; Dec. 12, 1919, p. 1473. 


Venezuela 


Brett, Homer. (U. S. Consul, La Guaira, Venezuela). Masnesite. Commerce - 
Resort 70, April 7, 1919, p. 149. 

Cement, Mill and Quarry. Marnesite production in Venezuela, vole 27, Oct. 20, 
1925, De 36. | 

Ensineering and Mining Journal Peeae: Masnesite deposits and production in 
Venezuela. Vole 120, Oct. 10, 1925, p. 587. | 

MicDonouga, Dayle, C. Maznesite production and trade in Venezuela. U. 5. 
Bureau of Mines Foreign File 8059, Auz. 20, jae n, 14 pp. Consular Report > 
132,096, Caracas, Ven. — a | S Se e 


Boe &. 50° Ss 


Google 


I. C. 6487 


Hurley, John P., American Consul Vierna. Austrian masnesite industry. 
Commerce Reots. No..18, April GO, 1928, p. 239. 

Industrial Australian and Mining Standard. Magnesite as an important export 
of Austria. Vol. 79, July 5, 1928, p. a. 

Leitmeier, H. Austrian magnesite and its orizin. Mining and Met., Sept., 
1926, pe.12 of Index. a : | | 

Montanistische Hundschau. Austrian masnesite industry. Vol. el, Vienna, 
1929, ppe 45~47. or 

Perkins,.C. Warwick, American Vice Consul, Vienna. Magnesite production and 
trade in Austria. Commerce Repts. No. 14, 1929, p. 98. | 

Redlich, K. A. Magnesite deposits in Carintnia. Digest tz ranslation, Trans. 
Inst. Min. Enzg., London, vole G8, 1910, po. 696-697. 

Rozsa, M. Origin of the crystalline magnesite deposits of eae es aoreeaes 
Kozlony, vole 55, Budapest, 1926, pp. 385-586. 

Scherer, Robert. Magnesite. Vienna and Leipziz, 1908, 256 pp. The geology 
and workinz methods of magnesite deposits in Germany, Austria, Hungary, 
Greece, and 6weden. : Se 3 

Steirische Magnesit Industrie. Magnesia. Chem. Abds., ols ee, Nove 20, 1928, 
pe 4737. 

U. &. Department of Commerce. Austro-American Magnesite Co. Consular Report, 
File 654, Vienna, Austria, Oct. 30, 1919, 1 page. Property not confiscated 
nor placed under control during the war.. 


Brazil 


Carneiro, A. J. de Sousa. The mineral wealth of the State of Bahia, Brazil. 
fin. Jour. (London), vol. 88, Feb. 12, 1910, pp. 190-191. 
Mining Journal (London). facnesite of Bz razil. Vol. 88, Feb. 12, 1910, pp. 191. 


British Guiana 


Report of Commissioner of Lands and Mines. Magnesite. Enclosure to despatch 
_2el7 from.Vice Consul Harold R. Browm, Georsetovm, British Guiana, Sept. 16, 
1929. 


Canada | 


Bain, G. We. Types of magnesium deposits. Econ. Geol., vol. 19, 1924, pv. 412. 

Bulletin of the Imperial Institute of London. Report on mining operations in 
the Province of Quebec, during the year 1911, vol. 11, 1913, p. 9037. 

Canada Mining Manual. The. magnésite Saute of Quebec. Canadian Mining 
Manual, ,1918, p. 196. | , 

Goudge, M. F. Magnesian sulphate in British Columbia. Canadian Devt. Mines, 
Mines Branch, No. 642, 1926, pp. 62-80;:Chem. Abs., vole 20, si 20,5 1926; 
pp. 2502-02 

Halstead, Aipect: American. Consul Gener al, Montreal, Canada. Brodusien and 
trade in mica, Magnesite, ,etc. Consular File 87565, June 25, 1925, 14 pp. 

Hoffman, G. Christian. Magnesite. Canadian Geol. Survey Ann. Rept., vol. .13, 
1903, po. 1 R-64 R. 


8929 - 47 ~ 


Google 


I. C. 64387 


Lakin, Harry M. (American Consul, Montreal, Canada.) The production of 
‘magnesite in Quebec. Corisular File 9518, March 31, 1927, 4 pp. . 

Lanigan, A. R. ‘The maznesite industry of the Province of Quebec. Canadian 
Minins Jour.,. vol. 50, Gardenvale, 1929, pp. 306-307. 

Rhodin, B. BE. F. ‘Manesiun extraction. Min. and Met., May, 1926, pv. 28 oe 
Index. 

Wilson, M. E. Maznesitée deposits of Grenville Disteict, Quebec. Canadian 
Dept. Mines Geol. Survey Mem., vol. 98, 1917, 63 pp.; Chem. Abs., vol. ll, 
1947, Ds Geles . cae : 


Cyprus | 


De Courcy, W. E. (American Vice Consul, Cairo, Egypt.) Quantity and value 
of minerals exported from Cyprus during the calendar year, 1923. Consular 
File 2901, July 15, 1924, 2 pp. ) : 
Luke, H. C., and Doyzlas, J. J. The handbook of Cyprus. London, 1920, 300 pp. 


Germany 


Daugherty, W. 7. Current fusions within the Serman dye industry. Commerce 
Reports No. 34, Aug. 23; 1926; pp. 478-480. a 

Industrial and Eneinecrine Chemistry. Menace of German Competition. Vol. 7, 
Noe 2, Jan. 20, 1929, p. 3 (News edition). 


sreece 


Binda, John L. Mirtes ‘and minerals of Macedonia. Daily Consular and Trade 
Reports, Dec. 23, 1911, pp. 1509-1510. 

Fernald, Robert F. (inerican Consul, Saloniki, Greece). Magnesite aepeeits 
in the Chalkidiki Peninsula near Saloniki, Greece. Consular File 9574, 
Feb. 15, 1927, 6 pp. 

Sagui, C. i? The magnesite deposits of Euboea, Greece. Econ. Geol., vol. 24, 
Lancaster, 1929, pp. 654-657. | 

Thoenen, J. Re Pence of Grecian Magnesite. Min. and Met., vol. 9, No. 254, 
Fed., 1928, p. 79. (Tech. Pub. No. 67, A-I.M.E., Feb., 1928, 9 pp.) 

U. S&S. Department of Commerce. Saloniki mamesite industry. Consular File 

415, May 18, 1919, 2 pp. Excerpt from Report on Commerce and Industry. 


India 


Dains, H. H. The Indian magnesite industry. Jour. Soc. of Chem. Ind., 
London, vol. 28, March 31, 1909, pp. 503-505. 

Lalkaka, E. S. Macnesium chloride manufacture and the picaese Marcnesia 
Works. Jour. Indian Ind. Labour, vol. 2,’ 1922, pp. 435-443; Chem. ADSe, 
vol. 17, March 20, 1923, p. 1111. | | 

Natarajan, K. Re. Magnesite industry in India. Ind. and Eng. Chem., vol. 6, 
Noe 2, Jane 20, 1928; p. 8. : 


SJed - 48 - 


Google 


28) 
WO 


ou 
uo 


LIST OF I?FORTsRS, DEALERS, ETC. 


- Coe, 1 Madison Ave., New York, N. Y. 
roe, £71 Madison Ave., New York, N. Y. 
Je Te. Balzer Chemical Co., 15 No, Bread St., Philipsburg, N. J. 
Bravn-Knecht-Heimann Co., 5384 Mission St., San rrancisco, Calif. 
cote Mineval Co., 1698 Summer St., Philadelphia, Pa. 
General Maznesite & Ma,mesia Co., Venango and Zalfour Sts., 
Philadelphia, Pa. 
weneral Refractories Co., 106 So. 15th St., Philadelphia, Pa. 
Senry A. Solwynne, 26 Cortlanct St., New York, N. Y. 
ee oS. cray & Co., 342 Madison Ave., New York, N. Y. 
asbison-Walker Refractories Co., Pittsburgh, Pa. 
of Masmesite Co., Monadnecx Blde., San Francisco, Calif. 
Innis, Sveiden & Co., Inc., 117 Liberty St., New York, N. Y. 
Iron & Ore Corp. cf America, 11 Broadway, New York, N. Y. 
Sed. Lavino & Co., Bullitt Bldg., Philadelvuia, Pa. 
C. S. wtaltby, 1006 Humboldt Bank Bldz., San Francisco, Cal 
northwest Marnesite Co., Crocker Rldg., San Francisco, Cal 
Red Liountain Mammesite Co., 906 First Naticnal Bank Blag., 
San Francisco, Calif. 
sempson Ma znesite Co., £03 Balford Blds., San Francisco, Calif. 
7. &. Scnundler, P. 0. Box 1145, Joliet, Ill. 
Suilmer & Co., Ine., 123 So. 4th St., Philadelphia, Pa. 
sierra Mauesite Co., 223 Sansone St., San Francisco, Calif. 
Speicen-Whitfield Co., oe: 152 Nassau St., New York, lv. Y. 
VWnittaxer, Clark, & Daniels, Inc., 245 Front St., New York, WN. Y. 
Jorn C. Wiarda & Co., 91 Provost St., Brooklyn, N. Y. 
disnnick-Tumpeer, Inc., 251 Frent St., New York, N. Y. 
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